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(54) IMAGE DISPLAY DEVICE AND ITS DRIVING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce an area to be occupied in 
the signal line driving circuit of an image display device 
corresponding to inputs of digital video signals and to reduce the 
parasitic capacitance and resistance of input transmission line of 
the digital video signal. 

SOLUTION: Both of a means which inputs directly digital video 
signals to shift registers respectively and which performs the serial- 
parallel conversion of the signals and a means shares storage 
circuits and D/A conversion circuits in the signal line driving circuit 
with (n) lines (n is a natural number of 2 or more) of signal lines are 
adopted in this display device. Moreover, one horizontal scanning 
period is divided into (n) pieces and storage circuits and D/A 
conversion circuits perform processions respectively with respect 
to different signal lines in respective divided periods. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more pixel electrodes prepared in each field to which k signal lines (k is two or more integers), two 
or more scanning lines, and said each signal line and said each scanning line cross, In the image display device which 
has the pixel array section which has two or more switching elements for driving these two or more pixel electrodes, 
the signal-line drive circuit which drives said k signal lines, and the scanning-line drive circuit which drives said two 
or more scanning lines The shift register of m pieces into which, as for said signaHine drive circuit, a m bits (m is 
the natural number) digital video signal is inputted, or the multiple individual of m, The store circuit of the mxk 
individual for n minutes (n is two or more integers) which memorizes the output signal of this shift register, The 
image display device characterized by having two or more D/A conversion circuits which change the output signal of 
this store circuit into an analog signal, and k/n signal-line selection circuitry which sends out the output signal of 
this D/A conversion circuit to the corresponding signal line. 

[Claim 2] Two or more pixel electrodes prepared in each field to which a signal line, two or more scanning lines, and 
two or more of said each signal line and said each scanning line cross, In the image display device which has the 
pixel array section which has two or more switching elements for driving these two or more pixel electrodes, the 
signal-line drive circuit which drives said two or more signal lines, and the scanning-line drive circuit which drives 
said two or more scanning lines Two or more shift registers into which, as for said signal-line drive circuit, a two or 
more bits digital video signal is inputted, Two or more store circuits which memorize the output signal of this shift 
register, and two or more D/A conversion circuits which change the output signal of this store circuit into an analog 
signal. Two or more signal-line selection circuitries which send out the output signal of this D/A conversion circuit 
to the corresponding signal line, It **** and said digital video signal is inputted into said each shift register. Said 
inputted digital video signal The digital video signal which was shifted in order and was this shifted until it was 
outputted to said store circuit which corresponds the inside of said each shift register The image display device 
characterized by repeating the actuation incorporated by the latch signal in said store circuit n times (n being two or 
more integers) in the time amount of 1 horizontal-scanning period. 

[Claim 3] The signal line which becomes a unit from the multiple book (it carries out to k hereafter) of 3 about three 
signal lines corresponding to R (red), G (green), and B (blue) which are the three primary colors of light, Two or more 
pixel electrodes prepared in each field to which the scanning line, and two or more of said each signal line and said 
each scanning line cross. The pixel array section which has two or more switching elements for driving these two or 
more pixel electrodes, In the image display device corresponding to the color display which has the signal-line drive 
circuit which drives said k signal lines, and the scanning-line drive circuit which drives said two or more scanning 
lines said signal-line drive circuit The shift register of m pieces into which a m bits (m is the natural number) digital 
video signal is inputted to said RGB, respectively, or the multiple individual of m, The store circuit of the mxk 
individual for n minutes (n is the multiple of 3) which memorizes the output signal of this shift register, The image 
display device characterized by having two or more D/A conversion circuits which change the output signal of this 
store circuit into an analog signal, and k/n signal-line selection circuitry which sends out the output signal of this 
D/A conversion circuit to the corresponding signal line. 

[Claim 4] The signal line which becomes a unit from the multiple book of 3 about three signal lines corresponding to 
R (red), G (green), and B (blue) which are the three primary colors of light, Two or more pixel electrodes prepared in 
each field to which the scanning line, and two or more of said each signal line and said each scanning line cross. The 
pixel array section which has two or more switching elements for driving these two or more pixel electrodes, In the 
image display device corresponding to the color display which has the signal-line drive circuit which drives the signal 
line which consists of said multiple book of 3, and the scanning-line drive circuit which drives said two or more 
scanning lines Two or more shift registers into which, as for said signal-line drive circuit, a m bits (m is the natural 
number) digital video signal is inputted to said RGB, respectively, Two or more store circuits which memorize the 
output signal of this shift register, and two or more D/A conversion circuits which change the output signal of this 
store circuit into an analog signal, It has two or more signal-line selection circuitries which send out the output 
signal of this D/A conversion circuit to the corresponding signal line, and 1 horizontal-scanning period has the 1st, 
2nd, and 3rd period. At said 1st period Said digital video signal corresponding to said R is inputted into said each 
shift register. At said 2nd period Said digital video signal corresponding to said G is inputted into said each shift 
register. At said 3rd period Said digital video signal corresponding to said B is inputted into said each shift register. 
Within said each three periods said inputted digital video signal It is the image display device characterized for the 
actuation in which the digital video signal which shifted in order and was this shifted is incorporated by the latch 
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signal in said store circuit by 1 time or carrying out two or more times until it is outputted to said store circuit 
which corresponds the inside of said each shift register. 

[Claim 5] It is the image display device characterized by the number of said D/A conversion circuits being k/n in 
claim 1 or claim 3. 

[Claim 6] It is the image display device characterized by said D/A conversion circuit being a ramp-type D/A 
conversion circuit in any 1 term of claim 1 thru/or claim 4. 

[Claim 7] It is the image display device characterized by said store circuit being a latch circuit in any 1 term of claim 
1 thru/or claim 6. 

[Claim 8] It is the image display device characterized by said latch circuit having an analog switch and retention 
volume in claim 7. 

[Claim 9] It is the image display device characterized by said latch circuit having a clocked inverter in claim 7. 
[Claim 10] It is the image display device characterized by said latch circuit having an analog switch and two or more 
inverters in claim 7. 

[Claim 11] An image display device given in any 1 term of claim 1 which displays using a liquid crystal ingredient 
thru/or claim 10. 

[Claim 12] An image display device given in any 1 term of claim 1 which displays using an electroluminescence (EL) 
ingredient thru/or claim 10. 

[Claim 13] The cellular phone characterized by using said image display device of a publication for any 1 term of 
claim 1 thru/or claim 12. 

[Claim 14] The video camera characterized by using said image display device of a publication for any 1 term of 
claim 1 thru/or claim 12. 

[Claim 15] The personal computer characterized by using said image display device of a publication for any 1 term 
of claim 1 thru/or claim 12. 

[Claim 16] The head mount display characterized by using said image display device of a publication for any 1 term 
of claim 1 thru/or claim 12. 

[Claim 17] Television characterized by using said image display device of a publication for any 1 term of claim 1 
thru/or claim 12. 

[Claim 18] Pocket books characterized by using said image display device of a publication for any 1 term of claim 1 
thru/or claim 12. 

[Claim 19] The DVD player characterized by using said image display device of a publication for any 1 term of claim 
1 thru/or claim 12. 

[Claim 20] The digital camera characterized by using said image display device of a publication for any 1 term of 
claim 1 thru/or claim 12. 

[Claim 21] The projector characterized by using said image display device of a publication for any 1 term of claim 1 
thru/or claim 11. 

[Claim 22] In the signal-line drive circuit of the image display device which drives k signal lines (k is two or more 
integers) said signal-line drive circuit The shift register of m pieces into which a m bits (m is the natural number) 
digital video signal is inputted, or the multiple individual of m, The store circuit of the mxk individual for n minutes (n 
is two or more integers) which memorizes the output signal of this shift register, The drive circuit of the image 
display device characterized by having two or more D/A conversion circuits which change the output signal of this 
store circuit into an analog signal, and k/n signal-line selection circuitry which sends out the output signal of this 
D/A conversion circuit to the corresponding signal line. 

[Claim 23] In the signal-line drive circuit of the image display device which drives two or more signal lines said 
signal-line drive circuit Two or more shift registers into which a two or more bits digital video signal is inputted, Two 
or more store circuits which memorize the output signal of this shift register, and two or more D/A conversion 
circuits which change the output signal of this store circuit into an analog signal, Two or more signal-line selection 
circuitries which send out the output signal of this D/A conversion circuit to the corresponding signal line, It **** 
and said digital video signal is inputted into said each shift register. Said inputted digital video signal The digital video 
signal which was shifted in order and was this shifted until it was outputted to said store circuit which corresponds 
the inside of said each shift register The drive circuit of the image display device characterized by repeating the 
actuation incorporated by the latch signal in said store circuit n times (n being two or more integers) in the time 
amount of 1 horizontal-scanning period. 

[Claim 24] In the signal-line drive circuit of the image display device which drives the signal line which becomes a 
unit from the multiple book (it carries out to k hereafter) of 3 about three signal lines corresponding to R (red), G 
(green), and B (blue) which are the three primary colors of light The shift register of m pieces into which, as for said 
signal-line drive circuit, a m bits (m is the natural number) digital video signal is inputted to said RGB, respectively, 
or the multiple individual of m, The store circuit of the mxk individual for n minutes (n is the multiple of 3) which 
memorizes the output signal of this shift register. The drive circuit of the image display device characterized by 
having two or more D/A conversion circuits which change the output signal of this store circuit into an analog 
signal, and k/n signal-line selection circuitry which sends out the output signal of this D/A conversion circuit to the 
corresponding signal line. 

[Claim 25] In the signal-line drive circuit of the image display device which drives the signal line which becomes a 
unit from the multiple book of 3 about three signal lines corresponding to R (red), G (green), and B (blue) which are 
the three primary colors of light Two or more shift registers into which, as for said signal-line drive circuit, a m bits 
(m is the natural number) digital video signal is inputted to said RGB, respectively, Two or more store circuits which 
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memorize the output signal of this shift register, and two or more D/A conversion circuits which change the output 
signal of this store circuit into an analog signal, It has two or more signal-line selection circuitries which send out 
the output signal of this D/A conversion circuit to the corresponding signal line, and 1 horizontal-scanning period 
has the 1st, 2nd, and 3rd period. At said 1st period Said digital video signal corresponding to said R is inputted into 
said each shift register. At said 2nd period Said digital video signal corresponding to said G is inputted into said each 
shift register. At said 3rd period Said digital video signal corresponding to said B is inputted into said each shift 
register. Within said each three periods said inputted digital video signal It is the drive circuit of the image display 
device characterized for the actuation in which the digital video signal which shifted in order and was this shifted is 
incorporated by the latch signal in said store circuit by 1 time or carrying out two or more times until it is outputted 
to said store circuit which corresponds the inside of said each shift register. 

[Claim 26] It is the drive circuit of the image display device characterized by the number of said D/A conversion 
circuits being k/n in claim 22 or claim 24. 

[Claim 27] It is the drive circuit of the image display device characterized by said D/A conversion circuit being a 
ramp-type D/A conversion circuit in any 1 term of claim 22 thru/or claim 25. 

[Claim 28] It is the drive circuit of the image display device characterized by said store circuit being a latch circuit 
in any 1 term of claim 22 thru/or claim 27. 

[Claim 29] It is the drive circuit of the image display device characterized by said latch circuit having an analog 
switch and retention volume in claim 28. 

[Claim 30] It is the drive circuit of the image display device characterized by said latch circuit having a clocked 
inverter in claim 28. 

[Claim 31] It is the drive circuit of the image display device characterized by said latch circuit having an analog 
switch and two or more inverters in claim 28. 

[Claim 32] It is the drive circuit of the image display device characterized by forming the drive circuit of said image 
display device by the polish recon thin film transistor in any 1 term of claim 22 thru/or claim 31. 
[Claim 33] It is the drive circuit of the image display device characterized by forming the drive circuit of said image 
display device with the single crystal transistor in any 1 term of claim 22 thru/or claim 31. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the image display device which inputs a digital video signal, and its drive circuit, 
especially, this invention reduces the occupancy area of the drive circuit, and relates to the drive circuit of the 
image display device which reduces delay and waveform distortion of the digital video signal inputted further. 
[0002] 

[Description of the Prior Art] The image display device in which the semi-conductor thin film was formed on the 
glass substrate, especially the active-matrix mold image display device which used the thin film transistor (it is 
henceforth described as TFT) have spread in recent years. The active-matrix mold image display device (henceforth 
an image display device) which used TFT has millions of [ hundreds of thousands arranged in the shape of a matrix 
to ] TFT(s), and is controlling the charge of each pixel. 

[0003] Furthermore, the poly-Si TFT technique which uses TFT for the outside of the pixel array section, and 
carries out coincidence formation of the drive circuit other than the pixel TFT which constitutes a pixel as latest 
technique on it is developing. 

[0004] Moreover, the thing not only corresponding to the thing corresponding to an analog video signal but a digital 
video signal also in the drive circuit by which coincidence formation is carried out is realized. 

[0005] The example of a configuration of the active matrix liquid crystal display which is one of the image display 
devices is shown in drawing 25 . As shown in drawing 25 , this liquid crystal display is constituted by the signal-line 
drive circuit 101, the scanning-line drive circuit 102, the pixel array section 103, a signal line 104, the 105 pixel 
scanning line TFT106, liquid crystal 107, etc. 

[0006] Drawing 26 explains the configuration of the signal-line (digital method) drive circuit corresponding to the 
digital video signal of the conventional example to a detail. Moreover, drawing 27 is a timing chart to drawing 26 . 
Here, an image display device with the pixel of k(level) xl (perpendicular) is explained to an example. Although the 
case where a digital video signal is a triplet is taken for an example in order to explain simply, in an actual image 
display device, the number of bits is not limited to 3. Moreover, drawing 26 and drawing 27 showed the concrete 
example of k= 640. 

[0007] The conventional signal-line drive circuit has the following configurations. They input a clock signal (CLK) and 
a start pulse (SP). The shift register which shifts the pulse one by one, the 1st store circuit which carries out the 
sequential storage of the digital video signal with the output of the shift register (Local Area TransportD, It consists 
of the 2nd store circuit (Local Area Transport2) which unites and memorizes the output of the 1st store circuit to 
the input of a latch signal (LP), and a D/A conversion circuit (DAC) which changes the output of the 2nd store 
circuit into an analog signal. Here, the store circuit uses the latch circuit. 

[0008] And a shift register number of stages (equivalent to the number of DFF shown in drawing 26 ) becomes k+1 
step. The output signal of a shift register turns into a control signal (SR-001-SR-640) of the 1st store circuit (Local 
Area TransportD through direct or a buffer. The 1st store circuit (Local Area TransportD memorizes a digital video 
signal (D0-D2) according to the output timing of said control signal. The 1st store circuit (Local Area TransportD is 
[ 3(number of bits) xk (number of level signal lines) individual ] necessary here. Similarly the 2nd k 3 store circuits 
(Local Area Transport2) are needed. 

[0009] The clock signal (CLK) for shift registers, a start pulse (SP), a digital video signal (D0-D2), and a latch signal 
(LP) are inputted into a signal-line drive circuit. A start pulse (SP) and a clock signal (CLK) are first inputted into a 
shift register, and the pulse is shifted one by one. The output ( drawing 26 SR- 001 - SR- 640) of a shift register 
serves as a pulse which one period (CLK) of clock signals shifted at a time, as shown in drawing 27 . With the output 
signal of a shift register, the 1st store circuit (Local Area TransportD operates, and memorizes the digital video 
signal then inputted. When the pulse of a shift register shifts by one line, the digital video signal for one line is 
memorized in the 1st store circuit (Local Area TransportD. ( Drawing 26 LI - 001- L1 -640.) However, since it was 
easy, distinction of a bit was shown collectively, without carrying out. 

[0010] Next, a latch signal (LP) is inputted at a horizontal blanking interval. By this latch signal, the 2nd store circuit 
(Local Area Transport^) operates, and the video signal ( drawing 27 drawing 26 , L1- 001- L1 -640) memorized in 
the 1st store circuit (Local Area TransportD is memorized in the 2nd store circuit (Local Area Transport2). If a 
horizontal blanking interval expires and the next horizontal scanning period comes, as for a shift register, actuation 
will be begun again. The digital video signal memorized on the other hand in the 2nd store circuit (Local Area 
Transport^) ( drawing 27 drawing 26 , L2- 001- L2 -640.) however, the ** which does not carry out distinction of a 
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bit since it is easy — collecting — having been shown — it is changed into an analog signal by the D/A conversion 

circuit (DAC). This analog signal is sent out to a signal line ( drawing 26 S001-S640), and is written in the pixel 

which corresponds through the pixel TFT further turned on by the scanning-line drive circuit. 

[001 1] By the above actuation, an image display device writes a video signal in a pixel, and displays. 

[0012] 

[Problem(s) to be Solved by the Invention] The drive circuit of a digital method which was explained above has the 
fault that the occupancy area is very large compared with an analog form. Although there is a merit that a signal can 
express with a digital method with binary [ of "Hi" or "Lo" ] instead, when the amount of data becomes huge and 
constitutes an image display device, it is big hindrance from a viewpoint of a miniaturization. The increment in the 
area of an image display device imitates the increment in the manufacturing cost, comes, and has the trouble of 
worsening the profit of an industrial corporation. 

[0013] Moreover, increase-izing of the number of pixels and minuteHzation of a pixel are attained with the rapid 
increment in the amount of information treated in recent years. However, in accordance with the increment in the 
number of pixels, the drive circuit will also increase and contraction of the area of the further drive circuit is 
desired. 

[0014] Here, the number of pixels and a specification name show below the example of the display resolution of the 
computer generally used. 

The number of pixels Specification name 640x480 VGA 800x600 SVGA 1024x768 XGA 1280x1024 SXGA 1600x1200 
UXGA [0015] For example, when SXGA specification is taken for an example and the number of bits is set to 8, the 
1st store circuit, the 2nd store circuit, and 10240 D/A conversion circuits are needed in the conventional drive 
circuit mentioned above to 1280 signal lines, respectively. Moreover, high definition television sets, such as Hi- 
Vision TV (HDTV), spread, and a high definition image is needed also not only in the world of a computer but the 
field of AV. In the U.S., land-based digital broadcasting will start and the time of digital broadcasting will start also in 
Japan. In digital broadcasting, a thing with 1920x1080 pixels is leading, and the reductions of area which a drive 
circuit occupies are called for immediately. 

[0016] On the other hand, since it is necessary to connect with all the 1st store circuit (Local Area TransportO, in 
the drive circuit of the conventional digital method, it has become long [ leading about of the wiring ] very much 
[ the signal-transmission line which supplies a digital video signal (D0-D2) ], as shown also in drawing 26 . 
Consequently, the load to load-carrying capacity or a signal-transmission line called resistance will become large, 
and delay of a digital video signal and a wave-like distortion will become large. The trouble that will become 
remarkable if the number of pixels increases, and the display based on an exact digital video signal becomes difficult 
produces this inclination. 

[001 7] Then, in order to solve an above-mentioned trouble, this invention reduces the occupancy area of a signal- 
line drive circuit, and offers further the technique of reducing delay and waveform distortion of a digital video signal. 
[0018] 

[Means for Solving the Problem] n signal lines (n is the two or more natural numbers) share the store circuit and 
D/A conversion circuit in a signal-line drive circuit. 1 horizontal-scanning period can be divided into n pieces, and all 
signal lines can be driven on a par with the conventional example by processing to the signal line with which a store 
circuit differs from a D/A conversion circuit at each of that divided period, respectively. In this way, it becomes 
possible to set the store circuit and D/A conversion circuit in a signal-line drive circuit to 1/n of the conventional 
example. In addition, in this specification, to a signal line or the scanning line, in order to display an image, it 
expresses performing suitable processing, saying "a signal line being driven" or "the scanning line being driven." 
[0019] Moreover, if the direct input of the digital video signal is carried out to a shift register, it carries out the 
sequential shift of the inside of a shift register and is attained to a desired location, it will stop stopping the input of 
a clock signal and shifting a signal, and it makes a signal hold in the location. By transmitting the signal currently 
held in inputting a latch signal at the shift register to a store circuit, before the input of the following digital video 
signal and a following clock signal starts, actuation equivalent even to the 2nd store circuit of the conventional 
example can be performed. Thus, since the gate number which shortens the signal-transmission line which supplies 
a digital video signal, and is connected in inputting a digital video signal into a direct shift register becomes some 
from thousands, gate capacitance becomes small dramatically and it becomes possible to decrease resistance and 
load-carrying capacity of the signal-transmission line of it 
[0020] 

[Embodiment of the Invention] Here, it explains taking the case of the image display device which generally set the 
number of pixels of a horizontal direction and a perpendicular direction to k and I, respectively. Although this 
operation gestalt explains a digital video signal as a triplet, this invention is effective not only about a triplet but 6 
bits, 8 bits, or the other number of bits. Moreover, in the following explanation, although n is used as a parameter 
which shows how many signal lines are driven by one D/A conversion circuit, when the horizontal number k of pixels 
is not a multiple of n, what added the figure suitably for k and was made into the multiple of n shall newly be defined 
as k. In this case, no trouble will be caused to actual actuation if the added pixel is dealt with as an imagination 
thing. 

[0021] The configuration of this operation gestalt is explained below, next actuation of this operation gestalt is 
explained. The timing of operation is shown for the example of a signal-line drive circuit of this operation gestalt in 
drawing 1 at drawing 2 . However, drawing 1 and drawing 2 show the example of k= 640. Although notations, such as 
k, are used as general explanation below, in [ ], the concrete figure corresponding to drawing 1 and drawing 2 will be 
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shown. In addition, the configuration of a scanning-line drive circuit and the configuration of the pixel array section 
are the same as the conventional example. 

[0022] The signal-line drive circuit of this operation gestalt has three shift registers (the 1 st - the 3rd shift register) 
which consist of a delay mold flip-flop (DFF), store circuits (Local Area Transport), D/A conversion circuits (DAC), 
and signal-line selection-circuitry 10a. Although a start pulse is inputted into a shift register in the conventional 
example, not a start pulse but a digital video signal is inputted with this operation gestalt. Moreover, a latch signal 
(LP) is inputted into each store circuit (Local Area Transport). Each D/A conversion circuit (DAC) drives n signal 
lines, and writes the output of a D/A conversion circuit in a suitable signal line by signal-line selection-circuitry 10a. 
However, drawing 1 and drawing 2 showed the example of n= 4. 

[0023] drawing 1 shows — as — DFF — 3x (k/n) (+1) stage [483 steps] and a store circuit (Local Area Transport) 

— 3 k/n individual [480 pieces] and a D/A conversion circuit (DAC) — a k/n individual [1 60 pieces] — it exists, 
respectively. 

[0024] Next, the actuation is explained, referring to drawing 2 . The digital video signal (D0-D2) of a bit different, 
respectively and a clock signal (CLK) are inputted into each shift register. The sequential input of the digital video 
signal corresponding to all signal lines of one line is carried out with time amount progress at 1 horizontal-scanning 
period. Therefore, DO, D1, and D2 consist of digital video signals corresponding to each signal line, respectively. The 
order of a list of the digital video signal inputted with time amount progress at 1 horizontal-scanning period if the 
number of a corresponding signal line expresses unlike the conventional example — " (k~n +1, k~2n+1, and — ) n+ - 

— 1 and 1 — ( — k-n +2, k-2n+2, — , n+2, and 2) (k~n +3, k-2n+3, and — ), n+ — 3, 3, — (k, k-2n, — , 2n, n), and" — 
[ (5 637, 633, — , 1) — it becomes 639, 635, — (7, 3) (8 640, 636, — , 4), and]. [ 638, 634, — (6 2), ] Here, a 
parenthesis "( )" expresses a subgroup. Each shift register carries out the sequential shift of the inputted digital 
video signal, taking a clock signal (CLK) and a synchronization [shown in SR-001-SR-160]. 

[0025] A latch signal (LP) is inputted into a store circuit (Local Area Transport) n times at 1 horizontal-scanning 
period. In this operation gestalt, a latch signal is inputted to the following timing. 

[0026] First, when the digital video signal corresponding to k~n +1 [637] in the number of a signal line is outputted 
from DFF of eye a k/n stage [the 160th step] within the 1st subgroup, a clock signal is stopped temporarily and 
each output from DFF is made to fix. The 1st latch signal (LP) is inputted and each store circuit (Local Area 
Transport) is made to memorize each output of DFF of a shift register at this time, this — actuation — a signal line 

— a number — " — one — n — + — one — two — n — + — one — k-n — + — one — " — [ — " — one — five 

— nine — 637 — " — ] — corresponding — digital one — a. video signal — a store circuit (Local Area Transport) 

— transmitting — having had — ******** . 

[0027] Then, the digital video signal of the 2nd subgroup and a clock signal are inputted, when the digital video signal 
corresponding to k-n +2 [638] in the number of a signal line is outputted from DFF of eye a k/n stage [the 160th 
step], a clock signal is stopped temporarily and each output from DFF is made to fix. The 2nd latch signal (LP) is 
inputted and each store circuit (Local Area Transport) is made to memorize each output of DFF of a shift register 
at this time, this — actuation — a signal line — a number — " — two — n — + — two — two — n — + — two — 
k-n — + — two — " — [ — " — two — six — ten — 638 — " — ] — corresponding — digital one — a video 
signal — a store circuit (Local Area Transport) — transmitting — having had — ******** . 
[0028] When henceforth repeats the same actuation and the digital video signal corresponding to k [640] in the 
number of a signal line is outputted from DFF of eye a k/n stage [the 160th step] within the n-th subgroup of the 
last, a clock signal is stopped temporarily and each output from DFF is made to fix. The n-th latch signal [the 4th 
time] (LP) is inputted, and each store circuit (Local Area Transport) is made to memorize each output of DFF of a 
shift register at this time, this — actuation — a signal line — a number — " — n — two — n — three — n — k — 
" — [ — " — f our — eight — 12 — 640 — " — ] — corresponding — digital one — a video signal — a store 
circuit (Local Area Transport) — transmitting — having had — ******** . 

[0029] the input of the above latch signals (LP) — a part for a signal-line party — it means transmitting all digital 
video signals to a store circuit (Local Area Transport) 

[0030] The output of a store circuit (Local Area Transport) is inputted into a D/A conversion circuit, and the digital 
signal of a triplet is changed into an analog signal. The changed analog signal is written in a suitable signal line via 
signal-line selection-circuitry 10a. Below, this write-in timing is explained. 

[0031] A store circuit (Local Area Transport) also repeats storage actuation n times as mentioned above at 1 
horizontal-scanning period. Therefore, while memorizing in the store circuit (Local Area Transport), the digital video 
signal corresponding to a certain signal line must choose a signal line, and must end writing. 

[0032] "First the number of the signal line which is the 1st subgroup 1, n+1, 2n+1, — , k-n — + — one — " — [ — 
" — one — five — nine — 637 — " — ] — corresponding — digital one — a video signal — a store circuit (Local 
Area Transport) — memorizing — having — **** — a period — inside — the — one — a control signal (SS1) — 
inputting — each — a signal line — a selection circuitry — ten — a — " — one — n — + — one — two — n — + 

— one — k-n — + — one — " — [ — " — one — five — nine — 637 — " — ] — watch — ** — a signal line — 
respectively — choosing . 

[0033] "Next, the number of the signal line which the data in a store circuit (Local Area Transport section) are 
renewed, and is the 2nd subgroup 2, n+2, 2n+2, — , k-n — + — two — " — [ — " — two — six — ten — 638 — " 

— ] — corresponding — digital one — a video signal — a store circuit (Local Area Transport) — memorizing — 
having — **** — a period — inside — the — two — a control signal (SS2) — inputting — each — a signal line — 
a selection circuitry — ten — a — " — two — n — + — two — two — n — + — two — k-n — + — two — " — 
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[ — " — two — six — ten — 638 — " — ] — watch — ** — a signal line — respectively — choosing . 
[0034] Generally the digital video signal corresponding to the number "i, n+i, 2 n+i, — , k-n+i" of the signal line which 
is the i-th subgroup inputs the i-th control signal (SSi) within the period memorized in the store circuit (Local Area 
Transport) by making i into the natural number, and each signal-line selection-circuitry 10a chooses the signal line 
of eye "i, n+i, 2 n+i, — , k-n+i" watch, respectively. 

[0035] Thus, it becomes possible by inputting a control signal pulse into signal-line selection-circuitry 10a n times 
at 1 horizontal-scanning period to write the output of a D/A conversion circuit in a suitable signal line. 
[0036] In addition, a buffer circuit, a level shift circuit, the enabling circuit that restricts the period of an output may 
be put in between the output of a store circuit (Local Area Transport), and a D/A conversion circuit. Moreover, the 
order of an input list of a digital video signal is not limited in above order. This order of a list is determined by the 
approach of a signal-line selection circuitry of operation, the direction (input connecting location of a digital video 
signal) of a shift register of operation, etc. 

[0037] Although this operation gestalt showed the case where the digital video signal of a triplet was inputted 
without division, the digital video signal inputted in order to make clock frequency of a shift register low may be 
divided. In this case, the signal-transmission line for the triplet x number of partitions is inputted in total, and the 
shift register of the same number is needed. In addition, the number of DFF(s) contained in each shift register 
decreases corresponding to the divided number. 

[0038] In the above operation gestalt, a D/A conversion circuit may use a ramp-type D/A conversion circuit. In that 

case, the number of a D/A conversion circuit is not limited with k/n. 

[0039] 

[Example] (Example 1) This example explains the horizontal number of pixels taking the case of the image display 
device which is XGA specification of 768 about 1024 and the vertical number of pixels. In this example, although a 
digital video signal is explained as a triplet, this invention is effective not only about a triplet but 6 bits, 8 bits, or the 
other number of bits. Moreover, the case where four signal lines are driven by one D/A conversion circuit is taken 
for an example. 

[0040] Below the configuration of this example is explained, next actuation of this example is explained to it. 
[0041] The signal-line drive circuit by this example is shown in drawing 3 . Since the configuration of a scanning-line 
drive circuit and the configuration of the pixel array section are the same as the former, the explanation about these 
is omitted. The shift register with which the signal-line drive circuit of this example consists of 257 steps of DFF(s) 
has three pieces (the 1 st - the 3rd shift register), the store circuit (Local Area Transport) of 256x3 (number of bits), 
256 D/A conversion circuits, and 256 signal-lines selection-circuitry 10b. 

[0042] Although a clock signal (CLK) is inputted into each shift register in common, a bit [ 2nd ] digital video signal 
(D1) is inputted into the 2nd shift register, and a bit [ 3rd ] digital video signal (D2) is inputted into the 1st shift 
register for a bit [ 1st ] digital video signal (DO) to the 3rd shift register. A latch signal (LP) is inputted into a store 
circuit (Local Area Transport), and four control signals (SS1-SS4) are inputted into signal-line selection-circuitry 
10b, respectively. In addition, in this example, the signal-transmission line which supplies a digital video signal unlike 
the case of drawing 1 is inputted from the right-hand side of a signal-line drive circuit. 

[0043] Next, the actuation is explained, referring to drawing 4 . A corresponding digital video signal (Di (i=0-2)) and a 
corresponding clock signal (CLK) are inputted into each shift register. Each shift register shifts the inputted digital 
video signal (Di) from the right to the left one by one. This situation is shown in SR-256 of drawing 4 , SR-255, — , 
SR-001. time amount — progress — inputting — having — digital one — a video signal — a list — order — 
corresponding — a signal line — a number — expressing — if — "(1017 1,5, — , 1021) — ( — two — six — 1018 - 
- 1022 — ) — (— three — seven — 1019 — 1023 — ) — " (1020 4, 8, — 1024) — becoming . Here, a parenthesis 
"( )" expresses a subgroup. Since a digital video signal shifts from the right to the left in this example unlike drawing 
X . unlike what was shown by drawing 2 , the order of a list of the video signal also turns into ascending order within 
a subgroup. 

[0044] The latch signal (LP) inputted into the store circuit (Local Area Transport) section at 1 horizontal-scanning 
period is inputted 4 times. At this example, a latch signal is inputted to the following timing. 

[0045] first — if the digital video signal corresponding to "1" in the number of a signal line is outputted within the 
1st subgroup from the 1st step of DFF (DFF of a leftmost train is considered as eye a zero stage in drawing 3 ) — a 
clock signal — temporary — stopping — every — the output from DFF is made to fix The 1st latch signal (LP) is 
inputted and each store circuit (Local Area Transport) is made to memorize each output of DFF of a shift register 
at this time. Those signals are outputted to a D/A conversion circuit at the same time the digital video signal 
corresponding to the number (1,5, — , "1017, 1021") of a signal line is transmitted to a store circuit (Local Area 
Transport) in this actuation. 

[0046] Then, the digital video signal of the 2nd subgroup and a clock signal are inputted, when the digital video signal 
corresponding to "2" in the number of a signal line is outputted from the 1 st step of DFF, a clock signal is stopped 
temporarily and each output from DFF is made to fix. The 2nd latch signal (LP) is inputted and each store circuit 
(Local Area Transport) is made to memorize each output of DFF of a shift register at this time. Those signals are 
outputted to a D/A conversion circuit at the same time the digital video signal corresponding to the number (2, 6, — 
, "1018, 1022") of a signal line is transmitted to a store circuit (Local Area Transport) in this actuation. 
[0047] Next the digital video signal of the 3rd subgroup and a clock signal are inputted, when the digital video signal 
corresponding to "3" in the number of a signal line is outputted from the 1st step of DFF, a clock signal is stopped 
temporarily and each output from DFF is made to fix. The 3rd latch signal (LP) is inputted and each store circuit 
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(Local Area Transport) is made to memorize each output of DFF of a shift register at this time. Those signals are 
outputted to a D/A conversion circuit at the same time the digital video signal corresponding to the number (3, 7, — 
, "1019, 1023") of a signal line is transmitted to a store circuit (Local Area Transport) in this actuation. 
[0048] The digital video signal of the 4th subgroup and a clock signal are inputted, when the digital video signal 
corresponding to "4" in the number of a signal line is outputted from the 1st step of DFF, a clock signal is stopped 
temporarily and each output from DFF is made to fix finally. The 4th latch signal (LP) is inputted and each store 
circuit (Local Area Transport) is made to memorize each output of DFF of a shift register at this time. Those signals 
are outputted to a D/A conversion circuit at the same time the digital video signal corresponding to the number (4, 
8, — , "1020, 1024") of a signal line is transmitted to a store circuit (Local Area Transport) in this actuation. 
[0049] the input of the above latch signals — a part for a signaHine party — it means transmitting all digital video 
signals to a store circuit (Local Area Transport) 

[0050] The digital signal of a triplet inputted into the D/A conversion circuit is changed into an analog signal. The 
changed analog signal is written in a suitable signal line via signal-line selection-circuitry 10b. Below, this write-in 
timing is explained. 

[0051] A store circuit (Local Area Transport) repeats storage actuation 4 times at 1 horizontal-scanning period. 
Therefore, while memorizing in the store circuit (Local Area Transport), the digital video signal corresponding to a 
certain signal line must choose a signal line, and must end writing. 

[0052] First, the digital video signal corresponding to the number (1, 5, — , "1017, 1021") of the signal line which is 
the 1st subgroup inputs the 1st control signal (SS1) within the period memorized in the store circuit (Local Area 
Transport), and each signal-line selection-circuitry 10b chooses the signal line of the 1, 5, — , 1021st [ "1017 
1021" ] watch, respectively. 

[0053] Next, the digital video signal corresponding to the number (2, 6, — , "1018, 1022") of the signal line which is 
the 2nd subgroup inputs the 2nd control signal (SS2) within the period memorized in the store circuit (Local Area 
Transport), and each signaHine selection-circuitry 10b chooses the signal line of the 2, 6, — , 1022nd [ "1018 
1022" ] watch, respectively. 

[0054] Furthermore, the digital video signal corresponding to the number (3, 7, — , "1019, 1023") of the signal line 
which is the 3rd subgroup inputs the 3rd control signal (SS3) within the period memorized in the store circuit (Local 
Area Transport), and each signal-line selection-circuitry 10b chooses the signal line of the 3, 7, — , 1023rd [ "1019 
1023" ] watch, respectively. 

[0055] Finally the digital video signal corresponding to the number (4, 8, — , "1020, 1024") of the signal line which is 
the 4th subgroup inputs the 4th control signal (SS4) within the period memorized in the store circuit (Local Area 
Transport), and each signal-line selection-circuitry 10b chooses the signal line of the 4, 8, — , 1024th [ "1020, 
1024" ] watch, respectively. 

[0056] Thus, it becomes possible by inputting a control signal pulse into signaHine selection-circuitry 10b 4 times 
at 1 horizontal-scanning period to write the output of a D/A conversion circuit in a suitable signal line. 
[0057] In addition, a buffer circuit, a level shift circuit, the enabling circuit that restricts the period of an output may 
be put in between the output of a store circuit (Local Area Transport), and a D/A conversion circuiL Moreover, the 
order of ah input list of a digital video signal is not limited in above order. This order of a list is determined by the 
approach of a signal-line selection circuitry of operation, the direction (input connecting location of a digital video 
signal) of a shift register of operation, etc. For example, it was already said that the order of a list of the signal in 
the above-mentioned subgroup becomes reverse by into which of right and left of a signal-line drive circuit it inputs 
in the input of a digital video signal. Moreover, when the timing which inputs the pulse of the 1st control signal (SS1) 
of signal-line selection-circuitry 10b and the 4th control signal (SS4) in the above is replaced, the order of an input 
list of a digital video signal also becomes what replaced the 1st subgroup and the 4th subgroup. 
[0058] The example of a store circuit is shown in drawing 5 . Drawing 5 (B) of drawing 5 (A) is the thing of a SRAM 
mold using a clocked inverter, and drawing 5 (C) is the thing of a DRAM mold. These are the examples of 
representation and this invention is not limited to these formats. 

[0059] As mentioned above, in this invention, although the number of a shift register increases, it can drive an image 
display device by the shift register which consists of the number of circuits of the conventional quadrant per piece, 
the store circuit of 1/8 over the past, and the D/A conversion circuit of the conventional quadrant, and the drastic 
reduction of the occupancy area of a drive circuit and an element number of it is attained. Moreover, since a digital 
video signal is inputted into a direct shift register, the signal-transmission line which supplies a digital video signal is 
shortened, and the gate capacitance connected becomes small dramatically and it becomes possible to decrease 
resistance and load-carrying capacity of the signal-transmission line of it. 

[0060] (Example 2) This example shows the example at the time of adopting the D/A conversion circuit of a lamp 
method as a D/A conversion circuit. The schematic diagram of the signal-line drive circuit at the time of using the 
D/A conversion circuit of a lamp method for drawing 6 is shown. In addition, although the case where this example 
also corresponds to the digital video signal of a triplet with the image display device of XGA specification is 
explained, this invention is effective also about the image display device of specification the case where it 
corresponds not only to a triplet but to the other number of bits, and other than XGA. 
[0061] The configuration and actuation of this example are explained below. 

[0062] In this example, it is the same as an example 1 from a shift register up to a store circuit (Local Area 
Transport). In the lower stream of a river of a store circuit, it has a bit-comparison pulse width conversion circuit 
(BPC), an analog switch 20, and signal-line selection-circuitry 10c. The digital video signal of the triplet memorized 
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in the store circuit (Local Area Transport), a count signal (C0-C2), and a set signal (ST) are inputted into a bit- 
comparison pulse width conversion circuit (BPC). A gradation power source (VR) is inputted into an analog switch 
20 as the output (PW-i and i are 001-256) of a bit-comparison pulse width conversion circuit. The output and 
control signal (SS1-SS4) of an analog switch 20 are inputted into signaHine selection-circuitry 10c. 
[0063] In drawing 6 , the example of a configuration of the bit-comparison pulse width conversion circuit (BPC) of 
the i-th step is shown in drawing 8 from the left BPC has an exclusive OR gate, 3 input NAND gate, an inverter, and 
a set reset flip flop (RS-FF). In drawing 8 , the bit was distinguished and the i-th step of output of a store circuit 
(Local Area Transport) was made into LH (0), LH (1), and L-i (2). 

[0064] Next, actuation of this example is explained. The timing of a signal system required in order to understand 
circuit actuation of drawing 6 of operation was shown in drawing 7 . The actuation from a shift register to a store 
circuit (Local Area Transport) is the same as an example 1. Moreover, it is the same as an example 1 also about the 
control signal (SS1-SS4) inputted into signaHine selection-circuitry 10c. Whenever sequential selection of the four 
signal lines is made by signaHine selection-circuitry 10c, a count signal (C0-C2), a set signal (ST), and a gradation 
power source (VR) are inputted periodically. Thereby, information can be equally written in all signal lines. 
[0065] In order to explain detailed actuation of a lamp method D/A conversion circuit, the timing of a period of 
operation that the signal-line selection circuitry chooses one of four signal lines is shown in drawing 9 . First RS- 
FF30 is set by the input of a set signal, and output PW-i is set to Hi level. Next, the digital video signal memorized 
by the 2nd latch circuit is compared with a count signal (C0-C2) by the exclusive OR gate for every bit When all 
triplets are in agreement, the output of all exclusive OR gates is set to Hi level, consequently the output (reversal 
RC-i) of 3 input NAND gate is set to Lo level (therefore, RC-i is set to Hi level). The output of this 3 input NAND is 
also inputted into RS-FF30, if RC-i is set to Hi level, it will be reset and output PW-i returns to Lo level. When the 
digital video signals {L-i (0), LH(1) L-i (2)} of a triplet were {0, 0, 1}, RC-i of an about, PW-i, and the example of an 
output of DA-i were shown in drawing 9 . In this way, the information on a digital video signal is changed into the 
pulse width of output PWH of a bit-comparison pulse width conversion circuit (BPC). 

[0066] Output PW-i of a bit-comparison pulse width conversion circuit (BPC) controls closing motion of an analog 
switch 20. The gradation power source (VR) which has the stair-like voltage level which synchronized with the count 
signal (C0-C2) in an analog switch 20 is impressed, output PW-i of BPC flows only through between Hi level with a 
signal line, and the electrical potential difference of the moment that PW-i is set to Lo level is written in a signal 
line. 

[0067] By the above actuation, a digital video signal is changed into an analog signal, and the potential of arbitration 
is written in a signal line. In addition, a gradation power source (VR) does not need to be stair-like, and may change 
in monotone continuously. Moreover, a buffer circuit, a level shift circuit etc. may be put in between the output of a 
bit-comparison pulse width conversion circuit (BPC), and an analog switch 20. 

[0068] As mentioned above, in this invention, the D/A conversion circuit of a lamp method can also be used as a 
D/A conversion circuit the circuitry can be managed with about 1/4 over the past and the drastic reduction of the 
occupancy area of a drive circuit and an element number of it is attained. 

[0069] (Example 3) In this example, the veneer which is VGA specification of 480 about 640x3 (three colors of RGB) 
and the vertical number of pixels explains the horizontal number of pixels taking the case of the color picture display 
in which color display is possible. However, R, G. and B show the red who is the three primary colors of light, green, 
and blue, respectively. Although this example also explains a digital video signal as a triplet this invention is 
effective not only about a triplet but 6 bits, 8 bits, or the other number of bits. Moreover, the case where three 
signal lines are driven by one D/A conversion circuit is taken for an example. 
[0070] The configuration and actuation of this example are explained below. 

[0071] The signal-line drive circuit by this example is shown in drawing 10 . Since the configuration of a scanning- 
line drive circuit and the configuration of the pixel array section are the same as the former, the explanation about 
these is omitted. The shift register with which the signal-line drive circuit of this example consists of 641 steps of 
DFF(s) has three pieces (the 1st - the 3rd shift register), the store circuit (Local Area Transport) of 640x3 (number 
of bits), 640 D/A conversion circuits, and lOd of 640 signal-line selection circuitries. 

[0072] Although a clock signal (CLK) is inputted into each shift register in common, the bit [ 2nd ] digital video signal 
(D1) of RGB is inputted into the 2nd shift register, and the bit [ 3rd ] digital video signal (D2) of RGB is inputted into 
the 1st shift register for the bit [1st] digital video signal (DO) of RGB to the 3rd shift register. A latch signal (LP) is 
inputted into a store circuit (Local Area Transport), and three control signals (SS1-SS3) are inputted into 10d of 
signaHine selection circuitries, respectively. In addition, in this example, the signal-transmission line which supplies 
a digital video signal like the case of drawing 1 is inputted from the left-hand side of a signal-line drive circuit. 
[0073] Next, the actuation is explained, referring to drawing 1 1 . The corresponding digital video signal (Di (i=0-2)) 
and corresponding clock signal (CLK) of RGB are inputted into each shift register. Each shift register shifts the 
inputted digital video signal (Di) from the left to the right one by one. This situation is shown in SR-001 of drawing 
U_ , SR-002, — , SR-640. time amount — progress — inputting — having — digital one — a video signal — a list — 
order — drawing 10 — having been shown — corresponding — a signal line — a name — expressing — if — 
"(R640, R639, — R002, ROOD — (— G — 640 — G — 639 — G — 002 — G — 001 — ) — " (B640, B639, — , 
B002, B001) — becoming . Here, a parenthesis "( )" expresses a subgroup and is summarized according to RGB. 
Since a digital video signal shifts from the left to the right like [ in this example ] drawing 1 , within a subgroup, it 
becomes descending order like [ the order of a list of the video signal ] drawing 2 . 

[0074] A latch signal (LP) is inputted into the store circuit (Local Area Transport) section 3 times at 1 horizontal- 
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scanning period. At this example, a latch signal is inputted to the following timing. 

[0075] first — if the digital video signal corresponding to a signal line "R640" is outputted within the 1st subgroup of 
"R" from the 640th step of DFF (DFF of a leftmost train is made into the 1st step in drawing 10 ) — a clock signal 
— temporary — stopping — every — the output from DFF is made to fix The 1st latch signal (LP) is inputted and 
each store circuit (Local Area Transport) is made to memorize each output of DFF of a shift register at this time. 
Those signals are outputted to a D/A conversion circuit at the same time the digital video signal corresponding to a 
signal line (R001, R002, — , "R639, R640") is transmitted to a store circuit (Local Area Transport) in this actuation. 
[0076] Then, the digital video signal of the 2nd subgroup of "G" and a clock signal are inputted, when the digital 
video signal corresponding to a signal line "G640" is outputted from the 640th step of DFF, a clock signal is stopped 
temporarily and each output from DFF is made to fix. The 2nd latch signal (LP) is inputted and each store circuit 
(Local Area Transport) is made to memorize each output of DFF of a shift register at this time. Those signals are 
outputted to a D/A conversion circuit at the same time the digital video signal corresponding to a signal line (G001, 
G002, — , "G639, G640") is transmitted to a store circuit (Local Area Transport) in this actuation. 
[0077] The digital video signal of the 3rd subgroup of "B" and a clock signal are inputted, when the digital video 
signal corresponding to a signal line "B640" is outputted from the 640th step of DFF, a clock signal is stopped 
temporarily and each output from DFF is made to fix finally. The 3rd latch signal (LP) is inputted and each store 
circuit (Local Area Transport) is made to memorize each output of DFF of a shift register at this time. Those signals 
are outputted to a D/A conversion circuit at the same time the digital video signal corresponding to a signal line 
(B001, B002, — , "B639, B640") is transmitted to a store circuit (Local Area Transport) in this actuation. 
[0078] the input of the above latch signals — a part for a signal-line party — it means transmitting all digital video 
signals to a store circuit (Local Area Transport) 

[0079] The digital signal of a triplet inputted into the D/A conversion circuit is changed into an analog signal. The 
changed analog signal is written in a suitable signal line via lOd of signal-line selection circuitries. Below, this write- 
in timing is explained. 

[0080] A store circuit (Local Area Transport) repeats storage actuation 3 times at 1 horizontal-scanning period. 
Therefore, while memorizing in the store circuit (Local Area Transport), the digital video signal corresponding to a 
certain signal line must choose a signal line, and must end writing. 

[0081] First, the digital video signal corresponding to the signal line (R001, R002, — , "R639, R640") which is the 1st 
subgroup of "R" inputs the 1st control signal (SS1) within the period memorized in the store circuit (Local Area 
Transport), and 10d of each signal-line selection circuitry chooses the signal line of R001, R002, — , "R639, R640", 
respectively. 

[0082] Next, the digital video signal corresponding to the signal line (G001, G002, — , "G639, G640") which is the 
2nd subgroup of "G" inputs the 2nd control signal (SS2) within the period memorized in the store circuit (Local Area 
Transport), and 10d of each signaHine selection circuitry chooses the signal line of G001, G002, — , "G639, G640", 
respectively. 

[0083] Finally the digital video signal corresponding to the signal line (B001, B002, — , "B639, B640") which is the 
3rd subgroup of "B" inputs the 3rd control signal (SS3) within the period memorized in the store circuit (Local Area 
Transport), and 10d of each signal-line selection circuitry chooses the signal line of B001, B002, — , "B639, B640", 
respectively. 

[0084] Thus, it becomes possible by inputting a control signal pulse into 10d of signal-line selection circuitries 3 
times at 1 horizontal-scanning period corresponding to RGB to write the output of a D/A conversion circuit in a 
suitable signal line. 

[0085] In addition, a buffer circuit, a level shift circuit, the enabling circuit that restricts the period of an output may 
be put in between the output of a store circuit (Local Area Transport), and a D/A conversion circuit. Moreover, the 
order of an input list of a digital video signal is not limited in above order. This order of a list is determined by the 
approach of a signal-line selection circuitry of operation, the direction (input connecting location of a digital video 
signal) of a shift register of operation, etc. For example, the order of a list of the signal in the above-mentioned 
subgroup becomes reverse by into which of right and left of a signal-line drive circuit it inputs in the input of a 
digital video signal. Moreover, when the timing which inputs the pulse of the 1st control signal (SSI) of 10d of 
signal-line selection circuitries and the 3rd control signal (SS3) in the above is replaced, the order of an input list of 
a digital video signal also becomes what replaced the 1st subgroup of "R", and the 3rd subgroup of "B." 
[0086] As mentioned above, in this invention, although the number of a shift register increases, it can drive an image 
display device by the shift register which consists of the number of circuits of 1/3 over the past per piece, the 
store circuit of 1/6 over the past, and the D/A conversion circuit of 1/3 over the past, and the drastic reduction of 
the occupancy area of a drive circuit and an element number of it is attained. Moreover, since a digital video signal 
is inputted into a direct shift register, the signal-transmission line which supplies a digital video signal is shortened, 
and the gate capacitance connected becomes small dramatically and it becomes possible to decrease resistance 
and load-carrying capacity of the signal-transmission line of it 

[0087] (Example 4) By this example, TFT of the drive circuits (a signal-line drive circuit, scanning-line drive circuit, 
etc.) prepared around a picture element part is explained to be the pixel TFT which is the switching element of a 
picture element part according to a process about how to produce on the same substrate as an example of the 
creation approach at the time of applying an example 1 - an example 3 to an active matrix liquid crystal indicating 
equipment However, in order to simplify explanation, in the drive circuit section, the CMOS circuit which is the 
basic component circuit will be illustrated at the pixel TFT of a picture element part by the cross section which met 
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a certain path in the n channel mold TFT. 

[0088] First, as shown in drawing 12 (A), the substrate film 401 which consists of insulator layers, such as an 
oxidation silicone film, a silicon nitride film, or an oxidation silicon nitride film, is formed on the substrate 400 which 
consists of glass, such as barium borosilicate glass represented by #7059 glass of Corning, Inc., #1737 glass, etc., or 
alumino borosilicate glass. For example, 10-200nm (preferably 50~100nm) formation of SiH4, NH3, and the oxidation 
silicon nitride film 401a produced from N20 is carried out by the plasma-CVD method, and laminating formation of 
the oxidation nitriding hydrogenation silicone film 401b similarly produced from SiH4 and N20 is carried out at the 
thickness of 50-200nm (preferably 100-150nm). Although this example showed the substrate film 401 as two-layer 
structure, you may form as structure which carried out the laminating the monolayer of said insulator layer, or more 
than two-layer. 

[0089] The island-shape semi-conductor layers 402-406 are formed by the crystalline substance semi-conductor 
film which produced the semi-conductor film which has amorphous structure using the laser crystallizing method or 
the well-known heat crystallizing method. The thickness of these island-shape semi-conductor layers 402-406 is 
formed by the thickness of 25-80nm (preferably 30-60nm). Although there is no limitation in the ingredient of the 
crystalline substance semi-conductor film, it is good to form with silicon or a silicon germanium (SiGe) alloy 
preferably. 

[0090] In order to produce the crystalline substance semi-conductor film by the laser crystallizing method, the 
excimer laser of a pulse oscillation mold or a continuation luminescence mold, and an YAG laser and YV04 laser are 
used. When using such laser, it is good to use the approach of condensing to a line the laser light emitted from the 
laser oscillation machine by optical system, and irradiating the semi-conductor film. Although an operation person 
makes **** selection, the conditions of crystallization are made into the pulse oscillation frequency of 30Hz when 
using an excimer laser, and make a laser energy consistency 100 - 400 mJ/cm2 (typically 200 - 300 mJ/cm2). 
Moreover, it is good to consider as the pulse oscillation frequency of 1 -10kHz using the 2nd higher harmonic, in 
using an YAG laser, and to make a laser energy consistency into 300 - 600 mJ/cm2 (typically 350 - 500 mJ/cm2). 
and width of face of 100-1000 micrometers, for example, the laser light which condensed to the line by 400 
micrometers, — the whole substrate surface — crossing — irradiating — the line at this time — the rate of 
superposition of laser light (rate of overlap) is performed as 80 - 98%. 

[0091] Subsequently, wrap gate dielectric film 407 is formed for the island-shape semi-conductor layers 402-406. 
Gate dielectric film 407 is formed using a plasma-CVD method or a spatter by the insulator layer which sets 
thickness to 40-1 50nm, and contains silicon. In this example, it forms with an oxidation silicon nitride film with a 
thickness of 120nm. Of course, gate dielectric film is not limited to such an oxidation silicon nitride film, and may use 
the insulator layer containing other silicon as a monolayer or a laminated structure. For example, when using an 
oxidation silicone film, TEOS (Tetraethyl Orthosilicate) and 02 can be mixed by the plasma-CVD method, and it can 
consider as the reaction pressure of 40Pa, and the substrate temperature of 300-400 degrees C, it can be made to 
be able to discharge by RF (13.56MHz) power flux density 0.5 - 0.8 W/cm2, and can form. Thus, the oxidation 
silicone film produced can acquire a property good as gate dielectric film by 400-500-degree C heat annealing after 
that. 

[0092] And the 1st electric conduction film 408 for forming a gate electrode on gate dielectric film 407 and the 2nd 
electric conduction film 409 are formed. In this example, the 1st electric conduction film 408 is formed in the 
thickness of 50-1 OOnm by Ta, and the 2nd electric conduction film 409 is formed in the thickness of 100-300nm by 
W. 

[0093] Ta film is formed by the spatter and carries out the spatter of the target of Ta by Ar. In this case, if Xe and 
Kr of optimum dose are added to Ar, the internal stress of Ta film can be eased and exfoliation of the film can be 
prevented. Moreover, although the resistivity of Ta film of alpha phase is 20microomegacm extent and it can be used 
for a gate electrode, the resistivity of Ta film of a parent phase is unsuitable for being 1 80micrpomegacm extent and 
considering as a gate electrode. In order to form Ta film of alpha phase, if tantalum nitride with the crystal structure 
near alpha phase of Ta is formed in the substrate of Ta by the thickness of about 10-50nm, Ta film of alpha phase 
can be obtained easily. 

[0094] In forming W film, it forms W by the spatter used as the target. In addition, it can also form with the heat 
CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate electrode, it is necessary to attain 
low resistance-ization, and as for the resistivity of W film, it is desirable to make it 20 or less microomegacm. In W, 
although W film can attain low resistivity-ization by enlarging crystal grain, when there are many impurity elements, 
such as oxygen, crystallization is checked and forms it into high resistance. From this, when based on a spatter, 
resistivity 9 - 20microomegacm can be realized using W target of 99.9999% of purity by considering enough and 
forming W film so that there may be no mixing of the impurity out of a gaseous phase further at the time of 
membrane formation. 

[0095] In addition, in this example, although Ta and the 2nd electric conduction film 409 were set to W for the 1st 
electric conduction film 408, the element chosen from Ta, W, Ti, Mo, aluminum, and Cu by each or said element may 
be formed with the alloy ingredient or compound ingredient used as a principal component Moreover, the semi- 
conductor film represented by the polycrystal silicone film which doped impurity elements, such as Lynn, may be 
used. As combination other than this example, the 1st electric conduction film is formed by tantalum nitride (TaN), it 
combines and the 1 st electric conduction film is formed by tantalum nitride (TaN), it combines, the 1 st electric 
conduction film is formed by tantalum nitride (TaN), and there is combination for which the 2nd electric conduction 
film is set to W, for which the 2nd electric conduction film is set to aluminum and which sets the 2nd electric 
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conduction film to Cu. 

[0096] Next, 1st etching processing for forming the masks 410-417 by the resist, and forming an electrode and 
wiring is performed. In this example, it carries out by mixing CF4 and CI2 in the gas for etching, supplying RF 
(1 3.56MHz) power of 500W to the electrode of a coil mold by the pressure of 1 Pa using the ICP (Inductively Coupled 
Plasma: inductive-coupling mold plasma) etching method, and generating the plasma. RF (13.56MHz) power of 100W 
is supplied also to a substrate side (sample stage), and a negative auto-bias electrical potential difference is 
impressed substantially. When CF4 and CI2 are mixed, W film and Ta film are etched to the same extent. 
[0097] On the above-mentioned etching conditions, the edge of the 1st conductive layer and the 2nd conductive 
layer serves as a taper configuration whose include angle of the taper section is 15-45 degrees by having been 
suitable in the configuration of the mask by the resist according to the effectiveness of the bias voltage impressed 
to a substrate side. In order to etch without leaving residue on gate dielectric film, it is good to make etching time 
increase at about 10 - 20% of a rate. Since the selection ratios of an oxidization silicon nitride film to W film are 2-4 
(typically 3), about 20-50nm of fields which the oxidization silicon nitride film exposed will be etched by over etching 
processing. In this way, the conductive layers 419-426 (the 1st conductive layers 419a-426a and 2nd conductive 
layer 419b-426b) of the 1st configuration which consists of the 1st conductive layer and 2nd conductive layer by 
1st etching processing are formed. 418 is gate dielectric film and the field which about 20-50nm of fields which are 
not covered by the conductive layers 419-426 of the 1st configuration was etched, and became thin is formed. 
[0098] And 1st doping processing is performed and the impurity element which gives n mold is added. ( Drawing 12 
(B)) What is necessary is just to perform the approach of doping with the ion doping method or ion-implantation. 
The conditions of the ion doping method make a dose 1x1013 - 5x1014 atoms/cm2, and perform acceleration 
voltage as 60-100keV. the element which belongs to 15 groups as an impurity element which gives n mold — typical 
— Lynn — although (P) or arsenic (As) is used — here — : Lynn — (P) is used. In this case, it becomes a mask to 
the impurity element with which conductive layers 419-423 give n mold, and the 1st impurity range 427-431 is 
formed in self align. In the 1st impurity range 427-431, the impurity element which gives n mold by the density range 
of 1x1020 - 1x1021 atomic/cm3 is added. 

[0099] Next, as shown in drawing 12 (C), 2nd etching processing is performed. Similarly, using the ICP etching 
method, CI2 and 02 are mixed with CF4 to etching gas, RF power (13.56MHz) of 500W is supplied to the electrode 
of a coil mold by the pressure of 1Pa, and it carries out by generating the plasma. RF (13.56MHz) power of 50W is 
supplied to a substrate side (sample stage), and a low auto-bias electrical potential difference is impressed 
compared with the 1st etching processing. Anisotropic etching of the W film is carried out according to such 
conditions, and anisotropic etching of the Ta which is the 1st conductive layer is carried out with an etch rate later 
than it, and the conductive layers 433-440 (the 1st conductive layers 433a-440a and 2nd conductive layer 433b- 
440b) of the 2nd configuration are formed. 432 is gate dielectric film and the field which about further 20-50nm of 
fields which are not covered by the conductive layers 433-437 of the 2nd configuration was etched, and became 
thin is formed. 

[0100] The etching reaction by the mixed gas of CF4 and CI2 of W film or Ta film can be guessed from the vapor 
pressure of the radical or ion kind generated, and a resultant. If the vapor pressure of the fluoride of W and Ta and a 
chloride is compared, WF6 which is the fluoride of W is extremely high, and WCI5, TaF5, and TaCI5 of others have it. 
[ comparable ] Therefore, W film and Ta film are etched in the mixed gas of CF4 and CI2. However, if 02 of optimum 
dose is added to this mixed gas, CF4 and 02 will react, it will be set to CO and F, and F radical or F ion will be 
generated so much. Consequently, the etch rate of W film with the high vapor pressure of a fluoride increases. On 
the other hand, even if, as for Ta, F increases, there are few increments in an etch rate relatively. Moreover, since 
Ta tends to oxidize as compared with W, the front face of Ta oxidizes by adding 02. In order that the oxide of Ta 
may react neither with a fluorine nor chlorine, the etch rate of Ta film falls further. Therefore, it becomes possible to 
become possible to make a difference to the etch rate of W film and Ta film, and to make the etch rate of W film 
larger than Ta film. 

[0101] And as shown in drawing 13 (A), 2nd doping processing is performed. In this case, the impurity element which 
lowers a dose and gives n mold as conditions for high acceleration voltage rather than the 1st doping processing is 
doped. For example, a new impurity range is formed inside the 1st impurity range which set acceleration voltage to 
70-120keV, carried out with the dose of 1x1013-/cm2, and was formed in the island-shape semi-conductor layer by 
drawing 12 (B). Doping uses the conductive layers 433-437 of the 2nd configuration as a mask to an impurity 
element, and it dopes them so that an impurity element may be added by the field of the 1st conductive layera 
[ 433 ]-437a bottom. In this way, the 2nd impurity range 446-450 between the 3rd impurity range 441-445 which 
laps with the 1st conductive layer 433a-437a, and the 1st impurity range and the 3rd impurity range is formed. It is 
made for the impurity element which gives n mold to serve as concentration of 1x1017 - 1x1019 atoms/cm3 in the 
2nd impurity range, and is made to serve as concentration of 1x101 6 - 1x1018 atoms/cm3 in the 3rd impurity range. 

[0102] And as shown in drawing 13 (B), the 4th impurity range 454-456 of a conductivity type contrary to one 
conductivity type is formed in the island-shape semi-conductor layer 403 which forms the p channel mold TFT. The 
conductive layer 434 of the 2nd configuration is used as a mask to an impurity element, and an impurity range is 
formed in self align. At this time, the island-shape semi-conductor layers 402, 404, 405, and 406 which form the n 
channel mold TFT cover the whole surface with the resist masks 451-453. Although Lynn is added by impurity 
ranges 454-456 by concentration different respectively, high impurity concentration is made to become 2x1020 - 
2x1021 atoms/cm3 also in which the field by the ion doping method using diboron hexahydride (B-2 H6). 
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[0103] An impurity range is formed in each island-shape semi-conductor layer of the above process. The 
conductive layers 433-436 which lap with an island-shape semi-conductor layer function as a gate electrode of 
TFT. Moreover, in 439, a signal line and 440 function and, in the scanning line and 437, capacity wiring and 438 
function as wiring in a drive circuit. 

[0104] In this way, as shown in drawing 13 (C) for the purpose of control of a conductivity type, the process which 
activates the impurity element added by each island-shape semi-conductor layer is performed. This process is 
performed by the heat annealing method for using a furnace annealing furnace. In addition, the laser annealing 
method or the rapid thermal annealing method (RTA law) is applicable. By the heat annealing method, an oxygen 
density performs 400-700 degrees C at 500-600 degrees C typically in nitrogen-gas-atmosphere mind 0.1 ppm or 
less preferably, and performs 1 ppm or less of heat treatments of 4 hours at 500 degrees C at this example. 
However, when the wiring material used for 433-440 is weak with heat, it is desirable to be activated after forming 
an interlayer insulation film (let silicon be a principal component), in order to protect wiring etc. 
[0105] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 12 hours is 
performed at 300-450 degrees C, and the process which hydrogenates an island-shape semi-conductor layer is 
performed. This process is a process which carries out termination of the dangling bond of a semi-conductor layer 
by the hydrogen excited thermally. As other means of hydrogenation, plasma hydrogenation (the hydrogen excited by 
the plasma is used) may be performed. 

[0106] Subsequently, the 1st interlayer insulation film 457 is formed by the thickness of 100-200nm from an 
oxidation silicon nitride film. The 2nd interlayer insulation film 458 which consists of an organic insulating material 
ingredient on it is formed. Subsequently, the etching process for forming a contact hole is performed. 
[0107] And in the drive circuit section, the drain wiring 462-464 which forms the source field of an island-shape 
semi-conductor layer, the source wiring 459-461 and the drain field which form contact, and contact is formed. 
Moreover, in a picture element part, the pixel electrodes 466 and 467 and the connection electrode 465 are formed 
( drawing 14 ). The connection with a as electric signal line 439 as a pixel TFT504 is formed with this connection 
electrode 465. The island-shape semi-conductor layer (not shown) which forms the island-shape semi-conductor 
layer 405 and retention volume with which the pixel electrode 466 is equivalent to the barrier layer of Pixel TFT, and 
respectively electric connection are formed. In addition, the pixel electrode 467 and retention volume 505 are the 
things of an adjacent pixel. 

[0108] The picture element part which has the drive circuit section which has the n channel mold TFT501, the p 
channel mold TFT502, and the n channel mold TFT503 as mentioned above, and a pixel TFT504 and retention 
volume 505 can be formed on the same substrate. In this specification, such a substrate is called a active-matrix 
substrate for convenience. 

[0109] The n channel mold TFT501 of the drive circuit section has the 1st impurity range 427 which functions as 
the channel formation field 468, the 3rd impurity range 441 (GOLD field) which laps with the conductive layer 433 
which forms a gate electrode, the 2nd impurity range 446 (LDD field) formed in the outside of a gate electrode, a 
source field, or a drain field. It has the 4th impurity range 454 which functions on the p channel mold TFT502 as the 
channel formation field 469, the 4th impurity range 456 which laps with the conductive layer 434 which forms a gate 
electrode, the 4th impurity range 455 formed in the outside of a gate electrode, a source field, or a drain field. It has 
the 1st impurity range 429 which functions on the n channel mold TFT503 as the channel formation field 470, the 
3rd impurity range 443 (GOLD field) which laps with the conductive layer 435 which forms a gate electrode, the 2nd 
impurity range 448 (LDD field) formed in the outside of a gate electrode, a source field, or a drain field. 
[01 10] In the pixel TFT504 of a picture element part, it has the 1st impurity range 430 which functions as the 
channel formation field 471, the 3rd impurity range 444 (GOLD field) which laps with the conductive layer 436 which 
forms a gate electrode, the 2nd impurity range 449 (LDD field) formed in the outside of a gate electrode, a source 
field, or a drain field. Moreover, the impurity element which gives n mold, respectively is added by the same 
concentration as the 2nd impurity range by the same concentration as the 3rd impurity range with the same 
concentration as the 1 st impurity range by the semi-conductor layer 431 which functions as one electrode of 
retention volume 505 in the semi-conductor layer 450 at the semi-conductor layer 445, and retention volume is 
formed by the capacity wiring 437 and the insulating layer (the same layer as gate dielectric film) in the meantime. 
[01 1 1] Without using a black matrix, this example is arranged so that the clearance between pixel inter-electrode 
can be shaded, and the edge of a pixel electrode may be lapped with a signal line or the scanning line. 
[0112] Moreover, if the process shown by this example is followed, the number of photo masks required for 
production of a active-matrix substrate can be made into five sheets (an island-shape semi-conductor layer 
pattern, the 1st circuit pattern (the scanning line, a signal line, capacity wiring), the mask pattern of an n channel 
field, a contact hole pattern, the 2nd circuit pattern (a pixel electrode, connection electrode ****)). Consequently, a 
process can be shortened and it can contribute to reduction of a manufacturing cost, and improvement in the yield. 
[0113] (Example 5) This example explains below the process which produces an active matrix liquid crystal display 
from the active-matrix substrate produced in the example 4. Drawing 15 is used for explanation. 
[01 14] First, after obtaining the active-matrix substrate of the condition of drawing 14 according to an example 4, 
the orientation film 506 is formed on the active-matrix substrate of drawing 14 , and rubbing processing is 
performed. 

[01 15] On the other hand, the opposite substrate 507 is prepared. The color filter layers 508 and 509 and the 
overcoat layer 510 are formed in the opposite substrate 507. A color filter layer is considered as the configuration 
which forms as blue a color filter layer 509 as the red color filter layer 508 in piles in the upper part of TFT, and 
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serves as a light-shielding film. Since it is necessary to shade between TFT, and connection electrodes and pixel 
electrodes at least when the substrate of an example 4 is used, it is desirable to arrange a red color filter and a blue 
color filter in piles so that those locations may be shaded. 

[01 16] Moreover, according to the connection electrode 465, the red color filter layer 508, the blue color filter layer 
509, and the green color filter layer 51 1 are piled up, and a spacer is formed. The color filter of each color is what 
mixed the pigment to acrylic resin, and is formed by the thickness of 1-3 micrometers. This can be formed in a 
predetermined pattern using a mask using a photosensitive ingredient. By taking into consideration 1-4 micrometers 
in thickness of the overcoat layer 510, the height of a spacer can be preferably set to 4-6 micrometers, and forms 
2-7 micrometers of gaps when sticking a active-matrix substrate and an opposite substrate with this height. The 
overcoat layer 510 is formed with the organic resin ingredient of a photo-curing mold or a heat-curing mold, for 
example, uses polyimide, acrylic resin, etc. 

[01 17] Although what is necessary is just to determine arrangement of a spacer as arbitration, it is good to arrange 
to an opposite substrate so that a location may suit on a connection electrode, as drawing 15 shows, for example. 
Moreover, the location may be doubled on TFT of the drive circuit section, and a spacer may be arranged on an 
opposite substrate. It may go across this spacer all over the drive circuit section, and it may be arranged, and as 
source wiring and drain wiring are covered, it may arrange them. 

[01 18] After forming the overcoat layer 510, patterning formation of the counterelectrode 512 is carried out, and 
rubbing processing is performed after forming the orientation film 513. 

[01 1 9] And the active-matrix substrate and opposite substrate with which a picture element part and the drive 
circuit section were formed are stuck by the sealing compound 514. The filler is mixed in the sealing compound 514 
and two substrates are stuck on it with uniform spacing by this filler and spacer. Then, the liquid crystal ingredient 
515 is poured in among both substrates, and it closes completely with encapsulant (not shown). What is necessary is 
just to use a well-known liquid crystal ingredient for the liquid crystal ingredient 515. Thus, the active matrix liquid 
crystal display shown in drawing 15 is completed. 

[0120] In addition, although TFT created by the above-mentioned process is top gate structure, this invention may 
be applied also to TFT of bottom gate structure, or TFT of other structures. 

[0121] Moreover, this invention may be applied also to EL display which is a spontaneous light type image display 
device which used the electroluminescence (EL:Electro Luminescence) ingredient instead of the liquid crystal 
ingredient. In addition, it has the layer (it is hereafter described as an organic compound layer) which contains in an 
EL element the organic compound with which electroluminescence (Electro Luminescence: luminescence generated 
by adding electric field) is acquired, an anode plate, and cathode. Although the luminescence in an organic compound 
has luminescence (phosphorescence) at the time of returning from luminescence at the time of returning from a 
singlet excitation state to a ground state (fluorescence), and a triplet excitation state to a ground state, this 
invention is applicable also to EL display which used which luminescence. 

[0122] (Example 6) This example explains the example of production at the time of applying an example 1 - an 
example 3 to EL display. 

[0123] A-A which drawing 16 (A) is the plan of EL display which applied this invention, and showed drawing 16 (B) to 
drawing 16 (A) — ' — it is the sectional view of cut EL display. In drawing 16 (A), for 4010, as for a picture element 
part and 4012, a substrate and 4011 are [ a signal-line drive circuit and 4013 ] scanning-line drive circuits, and each 
drive circuit results in FPC4017 through wiring 4014-4016, and is connected to an external instrument 
[0124] this time — at least — a picture element part — as a drive circuit arid a picture element part are 
surrounded preferably, the covering material 4600, a sealing material (it is also called housing material) 4100, and 
sealant (the 2nd sealing material) 4101 are formed. 

[0125] Moreover, as shown in drawing 16 (B), TFT4022 for drive circuits (however, the CMOS circuit which 
combined the n channel mold TFT and the p channel mold TFT here is illustrated.), and TFT4023 (however, only TFT 
which controls the current to an EL element here is illustrated.) for picture element parts are formed on a substrate 
4010 and the substrate film 4021. These TFT(s) should just use well-known structure (top gate structure or bottom 
gate structure). 

[0126] If TFT4022 for drive circuits and TFT4023 for picture element parts are completed using the well-known 
production approach, the pixel electrode 4027 which becomes by the transparence electric conduction film 
electrically connected with the drain of TFT4023 for picture element parts will be formed on the interlayer insulation 
film (flattening film) 4026 which becomes with a resin ingredient. As transparence electric conduction film, the 
compound (referred to as ITO) of indium oxide and the tin oxide or the compound of indium oxide and a zinc oxide 
can be used. And if the pixel electrode 4027 is formed, an insulator jayer 4028 will be formed and opening will be 
formed on the pixel electrode 4027. 

[0127] Next, the EL layer 4029 is formed. What is necessary is just to make the EL layer 4029 into a laminated 
structure or monolayer structure, combining freely well-known EL ingredient (a hole injection layer, an electron hole 
transportation layer, a luminous layer, an electron transport layer, or electronic injection layer). As what kind of 
structure it considers should just use a well-known technique. Moreover, there are a low-molecular system 
ingredient and a macromolecule system (polymer system) ingredient as EL ingredient. When using a low-molecular 
system ingredient, vacuum deposition is used, but when using a giant-molecule system ingredient, it is possible to 
use simple approaches, such as a spin coat method, print processes, or the ink jet method. 

[0128] In this example, EL layer is formed with vacuum deposition using a shadow mask. By forming the luminous 
layer (a red luminous layer, a green luminous layer, and blue luminous layer) in which luminescence from which 
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wavelength differs for every pixel using a shadow mask is possible, color display becomes possible. In addition, which 
approach may be used although there are a method which combined the color conversion layer (CCM) and the color 
filter, and a method which combined the white luminous layer and the color filter. Of course, it can also consider as 
EL display of monochrome luminescence. 

[01 29] If the EL layer 4029 is formed, cathode 4030 will be formed on it. As for the moisture which exists in the 
interface of cathode 4030 and the EL layer 4029, or oxygen, eliminating as much as possible is desirable. Therefore, 
the device of forming cathode 4030 without carrying out continuation membrane formation of the EL layer 4029 and 
the cathode 4030 in a vacuum, or forming the EL layer 4029 by the inert atmosphere and carrying out atmospheric- 
air release is required. At this example, the above membrane formation is enabled by using the membrane formation 
equipment of a multi chamber method (cluster tool method). 

[0130] In addition, in this example, the laminated structure of the LiF (lithium fluoride) film and aluminum (aluminum) 
film is used as cathode 4030. The LiF (lithium fluoride) film of 1nm thickness is specifically formed with vacuum 
deposition on the EL layer 4029, and the aluminum film of 300nm thickness is formed on it. Of course, the MgAg 
electrode which is a well-known cathode material may be used. And cathode 4030 is connected to wiring 4016 in the 
field shown by 4031. Wiring 4016 is a current supply line for giving a predetermined electrical potential difference to 
cathode 4030, and is connected to FPC4017 through the conductive paste ingredient 4032. 

[0131] In order to connect cathode 4030 and wiring 4016 electrically in the field shown in 4031, it is necessary to 
form a contact hole in an interlayer insulation film 4026 and an insulator layer 4028. What is necessary is just to 
form these at the time of etching of an interlayer insulation film 4026, and etching of an insulator layer 4028 (at the 
time of formation of the contact hole for pixel electrodes) (at the time of formation of opening in front of EL 
stratification). Moreover, in case an insulator layer 4028 is etched, even an interlayer insulation film 4026 may etch 
by package. In this case, if an interlayer insulation film 4026 and an insulator layer 4028 are the same resin 
ingredients, the configuration of a contact hole can be made good. 

[0132] Thus, the front face of the formed EL element is covered and the passivation film 4603, a filler 4604, and the 
covering material 4600 are formed. 

[0133] Furthermore, as the EL element section is surrounded, a sealing material 4100 is formed inside the covering 
material 4600 and a substrate 4010, and sealant (the 2nd sealing material) 4101 is further formed in a sealing 
material's 4100 outside. 

[0134] At this time, this filler 4604 functions also as adhesives for pasting up the covering material 4600. As a filler 
4604, PVC (polyvinyl chloride), an epoxy resin, silicon resin, and PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl 
acetate) can be used. If the drying agent is prepared in the interior of this filler 4604, since the moisture absorption 
effectiveness can be held, it is desirable. 

[0135] Moreover, a spacer may be made to contain in a filler 4604. At this time, a spacer may be used as the 
particulate matter which consists of BaO etc., and hygroscopicity may be given to the spacer itself. 
[0136] When a spacer is formed, the passivation film 4603 can ease spacer **. Moreover, the resin film which eases 
spacer ** may be prepared apart from the passivation film. 

[0137] Moreover, as covering material 4600, a glass plate, an aluminum plate, a stainless plate, an FRP (Fiberglass- 
Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or an acrylic film can be used. 
In addition, when using PVB and EVA as a filler 4604, it is desirable to use the sheet of the structure which 
sandwiched dozens of micrometers aluminium foil with the PVF film or the Mylar film. 

[0138] However, depending on the luminescence direction (the direction of a light emission) from an EL element, the 
covering material 4600 needs to have translucency. 

[0139] Moreover, wiring 4016 is electrically connected to FPC4017 through the clearance between a sealing material 
4100 and sealant 4101, and a substrate 4010. In addition, although wiring 4016 was explained here, other wiring 4014 
and 4015 is similarly connected to FPC4017 electrically through the bottom of a sealing material 4100 and sealant 
4101. 

[0140] in addition — since a filler 4604 is formed in this example — the covering material 4600 — pasting up — the 
side face (disclosure side) of a filler 4604 — a wrap — although the sealing material 4100 is attached like, a filler 
4604 may be formed after attaching the covering material 4600 and a sealing material 4100. In this case, the inlet of 
the filler which leads to the opening currently formed with a substrate 4010, the covering material 4600, and a 
sealing material 4100 is prepared. And said opening is made into a vacua (10 to 2 or less Torrs), and after dipping an 
inlet in the tank which is in close [ of a filler ], the atmospheric pressure outside an opening is made higher than the 
atmospheric pressure in an opening, and it is filled up with a filler into an opening. 

[0141] (Example 7) This example explains the example which produced EL display of a gestalt which is different in an 
example 6 using this invention using drawing 17 (A) and drawing 17 (B). Since the thing of the same number as 
drawing 16 (A) and drawing 16 (B) has pointed out the same part, explanation is omitted. 

[0142] Drawing 17 (A) is the plan of EL display of this example, and shows the sectional view which cut drawing 17 
(A) by A- A' to drawing 17 (B). 

[0143] According to an example 6, the front face of an EL element is covered and even the passivation film 4603 is 
formed. 

[0144] Furthermore, a filler 4604 is formed as an EL element is covered. This filler 4604 functions also as adhesives 
for pasting up the covering material 4600. As a filler 4604, PVC (polyvinyl chloride), an epoxy resin, silicon resin, and 
PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. If the drying agent is prepared in the 
interior of this filler 4604, since the moisture absorption effectiveness can be held, it is desirable. 
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[0145] Moreover, a spacer may be made to contain in a filler 4604. At this time, a spacer may be used as the 
particulate matter which consists of BaO etc., and hygroscopicity may be given to the spacer itself. 
[0146] When a spacer is formed, the passivation film 4603 can ease spacer **. Moreover, the resin film which eases 
spacer ** may be prepared apart from the passivation film. 

[0147] Moreover, as covering material 4600, a glass plate, an aluminum plate, a stainless plate, an FRP (Fiberglass- 
Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or an acrylic film can be used. 
In addition, when using PVB and EVA as a filler 4604, it is desirable to use the sheet of the structure which 
sandwiched dozens of micrometers aluminium foil with the PVF film or the Mylar film. 

[0148] However, depending on the luminescence direction (the direction of a light emission) from an EL element, the 
covering material 4600 needs to have translucency. 

[0149] next, the side face (disclosure side) of the filler 4604 after pasting up the covering material 4600 using a filler 
4604 — a wrap — a frame material 4601 is attached like. A frame material 4601 is pasted up with a sealing material 
(it functions as adhesives) 4602. Although it is desirable at this time to use a photo-setting resin as a sealing 
material 4602, thermosetting resin may be used as long as the thermal resistance of EL layer allows. In addition, as 
for a sealing material 4602, it is desirable that it is the ingredient which penetrates neither moisture nor oxygen as 
much as possible. Moreover, the drying agent may be added inside the sealing material 4602. 

[0150] Moreover, wiring 4016 is electrically connected to FPC4017 through the clearance between a sealing material 
4602 and a substrate 4010. In addition, although wiring 4016 was explained here, other wiring 4014 and 4015 is 
similarly connected to FPC4017 electrically through the bottom of a sealing material 4602. 

[0151] in addition — since a filler 4604 is formed in this example — the covering material 4600 — pasting up — the 
side face (disclosure side) of a filler 4604 — a wrap — although the frame material 4601 is attached like, a filler 
46Q4 may be formed after attaching the covering material 4600 and a frame material 4601. In this case, the inlet of 
the filler which leads to the opening currently formed with a substrate 4010, the covering material 4600, and a frame 
material 4601 is prepared. And said opening is made into a vacua (10 to 2 or less Torrs), and after dipping an inlet in 
the tank which is in close [ of a filler ], the atmospheric pressure outside an opening is made higher than the 
atmospheric pressure in an opening, and it is filled up with a filler into an opening. 

[01 52] (Example 8) Top-face structure is shown in drawing 19 (A), and here shows a circuit diagram for the still 
more detailed cross-section structure of the picture element part in EL display to drawing 18 at drawing 19 (B). 
What is necessary is just to refer to mutually in drawing 18 , drawing 1 9 (A), and drawing 19 (B), since a common 
sign is used. 

[0153] In drawing 18 , TFT4502 for switching prepared on the substrate 4501 uses the n channel mold TFT formed 
by the well-known approach. Although considered as double-gate structure in this example, since there is no big 
difference in structure and a production process, explanation is omitted. However, it becomes the structure where 
the serial of the two TFT(s) was substantially carried out by considering as double-gate structure, and there is an 
advantage that an OFF state current value can be reduced. In addition, although considered as double-gate 
structure in this example, single gate structure is sufficient and multi-gate structure with triple gate structure or the 
gate number beyond it is sufficient. Moreover, you may form using the p channel mold TFT formed by the well- 
known approach. 

[0154] Moreover, TFT4503 for current control uses the n channel mold TFT formed by the well-known approach. 
The source wiring (signal line) of TFT4502 for switching is 34. And 35 which is drain wiring of TFT4502 for switching 
is electrically connected to the gate electrode 37 of TFT for current control by wiring 36. Moreover, wiring shown by 
38 is gate wiring (scanning line) which connects electrically the gate electrodes 39a and 39b of TFT4502 for 
switching. 

[0155] Since TFT4503 for current control is a component which controls the amount of currents which flows an EL 
element, many currents flow and the danger of degradation by heat or degradation by the hot carrier is also a high 
component. Therefore, the structure of preparing a LDD field so that it may lap with a gate electrode through gate 
dielectric film at the drain side of TFT4503 for current control is very effective. 

[0156] Moreover, although single gate structure is illustrating TFT4503 for current control in this example, it is good 
also as multi-gate structure where two or more TFT(s) were tied to the serial. Furthermore, it is good also as 
structure which ties two or more TFT(s) to juxtaposition, divides a channel formation field into plurality substantially, 
and enabled it to emit heat at high effectiveness. Such structure is effective as a cure against degradation by heat. 
[0157] Moreover, as shown in drawing 19 (A), the wiring 36 used as the gate electrode 37 of TFT4503 for current 
control laps with the current supply line 4506 electrically connected with the drain wiring 40 of TFT4503 for current 
control through the insulator layer in the field shown by 4504. At this time, in the field shown by 4504, a capacitor is 
formed and it functions as retention volume for holding the electrical potential difference concerning the gate 
electrode 37 of TFT4503 for current control. Retention volume 4504 is formed between the insulator layer (not 
shown) of the same layer as the semi-conductor film 4507 and gate dielectric film which were electrically connected 
with the current supply line 4506, and wiring 36. Moreover, the capacity formed by the same layer (not shown) as 
wiring 36 and the 1st interlayer insulation film and the current supply line 4506 can also be used as retention 
volume. In addition, the drain of TFT for current control is connected to the current supply line (power-source line) 
4506, and the fixed electrical potential difference is always applied. 

[0158] The 1st passivation film 41 is formed on TFT4502 for switching, and TFT4503 for current control, and the 
flattening film 42 which becomes by the resin insulator layer is formed on it. It is very important to carry out 
flattening of the level difference by TFT using the flattening film 42. Since EL layer formed behind is very thin, poor 
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luminescence may be caused when a level difference exists. Therefore, before forming a pixel electrode so that EL 
layer can be formed as much as possible in a flat side, it is desirable to carry out flattening. 

[0159] Moreover, 43 is a pixel electrode (cathode of an EL element) which becomes by the reflexible high electric 
conduction film, and is electrically connected to the drain of TFT4503 for current control, as the pixel electrode 43 
— the aluminium ailoy film, the copper alloy film, or the silver alloy film — low — it is desirable to use electric 
conduction [ **** ] film or those cascade screens. Of course, it is good also as a laminated structure with other 
electric conduction film. 

[0160] Moreover, a luminous layer 45 is formed into the slot (it is equivalent to a pixel) formed of the banks 44a and 
44b formed by the insulator layer (preferably resin). In addition, in drawing 19 (A), in order to clarify the location of 
retention volume 4504, the bank is omitted in part and only Banks 44a and 44b are illustrated, but it is prepared 
between the current supply line 4506 and source wiring (signal line) 34 so that the current supply line 4506 and 
source wiring (signal line) 34 may be covered in part. Moreover, although only 2 pixels is illustrated here, the 
luminous layer corresponding to each color of R (red), G (green), and B (blue) may be made and divided, pi 
conjugation polymer system ingredient is used as an organic electroluminescence ingredient made into a luminous 
layer. As a typical polymer system ingredient, a poly para-phenylene vinylene (PPV) system, a polyvinyl-carbazole 
(PVK) system, the poly fluorene system, etc. are mentioned. 

[0161] In addition, what is necessary is just to use an ingredient which was indicated by "H.Shenk, H.Becker, 
O.Gelsen, E.KIuge, W.Kreuder, and H.Spreitzer, "Polymers forLight Emitting Diodes", Euro Display, Proceedings, 
1999, p.33-37", and JP,10-92576,A, for example, although there is a thing of various molds as a PPV system organic 
electroluminescence ingredient 

[0162] What is necessary is to use polyphenylene vinylene for cyano polyphenylene vinylene and the luminous layer 
which emits light green, and just to use polyphenylene vinylene or the poly alkyl phenylene for the luminous layer 
which emits light blue as a concrete luminous layer, at the luminous layer which emits light in red. thickness — 30- 
150nm (preferably 40-1 OOnm) — then, it is good. 

[0163] However, the above example is an example of the organic electroluminescence ingredient which can be used 
as a luminous layer, and there is no need of limiting to this. What is necessary is just to form EL layer (layer for 
moving luminescence and the carrier for it), combining freely a luminous layer, a charge transportation layer, or a 
charge impregnation layer. 

[0164] For example, although this example showed the example which uses a polymer system ingredient as a 
luminous layer, a low-molecular system organic electroluminescence ingredient may be used. Moreover, it is also 
possible to use inorganic materials, such as silicon carbide, as a charge transportation layer or a charge 
impregnation layer. These organic electroluminescence ingredients and inorganic materials can use a well-known 
ingredient. 

[01 65] In this example, it is considering as EL layer of the laminated structure which formed the hole injection layer 
46 which becomes by PEDOT (poly thiophene) or PAni (poly aniline) on the luminous layer 45. And on a hole 
injection layer 46, the anode plate 47 which becomes by the transparence electric conduction film is formed. Since 
light generated by the luminous layer 45 is emitted toward a top-face side in the case of this example (going above 
TFT), an anode plate must be translucency. Although the compound of indium oxide and the tin oxide and the 
compound of indium oxide and a zinc oxide can be used as transparence electric conduction film, in order to form 
after forming a low heat-resistant luminous layer and a heat-resistant low hole injection layer, what can form 
membranes at low temperature as much as possible is desirable. 

[0166] When formed to an anode plate 47, EL element 4505 is completed. In addition, EL element 4505 here points 
out the capacitor formed in the pixel electrode (cathode) 43, the luminous layer 45, the hole injection layer 46, and 
the anode plate 47. As shown in drawing 19 (A), since the pixel electrode 43 is mostly in agreement with the area of 
a pixel, the whole pixel functions as an EL element. Therefore, the use effectiveness of luminescence is very high 
and the bright image display of it becomes possible. 

[01 67] By the way, in this example, the 2nd passivation film 48 is further formed on the anode plate 47. As the 2nd 
passivation film 48, a silicon nitride film or the nitriding oxidation silicon film is desirable. This purpose is intercepting 
the exterior and an EL element, and has both the semantics which prevents degradation by oxidation of an organic 
electroluminescence ingredient, and the semantics which stops degasifying from an organic electroluminescence 
ingredient. Thereby, the dependability of EL display is raised. 

[01 68] As mentioned above, EL display of this invention has the picture element part which consists of a pixel of 
structure like drawing 18 , and has TFT for switching of an OFF state current value low enough, and TFT for current 
control strong against hot carrier impregnation. Therefore, it has high dependability and EL display in which good 
image display is possible is obtained. 

[0169] (Example 9) This example explains the structure where the structure of EL element 4505 was reversed, in 
the picture element part shown in the example 8. Drawing 20 is used for explanation. In addition, since different 
points from the structure of drawing 18 are only the part of an EL element, and TFT for current control, other 
explanation is given to omit. 

[0170] In drawing 20 , TFT4503 for current control uses the p channel mold TFT formed by the well-known 
approach. 

[0171] In this example, the transparence electric conduction film is used as a pixel electrode (anode plate) 50. The 
electric conduction film which specifically becomes with the compound of indium oxide and a zinc oxide is used. Of 
course, the electric conduction film which becomes with the compound of indium oxide and the tin oxide may be 
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used. 

[0172] And after the banks 51a and 51b which become by the insulator layer are formed, the luminous layer 52 
which becomes by the polyvinyl carbazole by solution spreading is formed. The electronic injection layer 53 which 
becomes by potassium acetyJacetonate (written as acacK) on it, and the cathode 54 which becomes with an 
aluminium alloy are formed. In this case, cathode 54 functions also as passivation film. In this way, EL element 4701 
is formed. 

[0173] In the case of this example, the light generated in the luminous, layer 52 is emitted toward the direction of 
the substrate with which TFT was formed as shown by the arrow head. 

[0174] (Example 10) This example shows the example at the time of considering as the pixel of different structure 
from the circuit diagram shown in drawing 19 (B) to drawing 21 (A) - (C). in addition, this example — setting — 4801 
— in gate wiring (scanning line) of TFT4802 for switching, and 4804, retention volume, and 4806 and 4808 make it as 
a current supply line, and 4807 makes TFT for current control, and 4805 an EL element for the source wiring (signal 
line) of TFT4802 for switching, and 4803. 

[01 75] Drawing 21 (A) is an example at the time of making the current supply line 4806 common between two pixels. 
That is, the description is formed so that two pixels may serve as axial symmetry focusing on the current supply line 
4806. In this case, since the number of a current supply line can be reduced, a picture element part can be further 
made highly minute. 

[0176] Moreover, drawing 21 (B) is an example at the time of forming the current supply line 4808 in parallel with the 
gate wiring (scanning line) 4803. In addition, although it has structure established so that the current supply line 
4808 and the gate wiring (scanning line) 4803 might not lap in drawing 21 (B), if it is wiring formed in the layer from 
which both differ, it can also prepare so that it may lap through an insulator layer. In this case, since the current 
supply line 4808 and the gate wiring (scanning line) 4803 can be made to share monopoly area, a picture element 
part can be further made highly minute. 

[0177] Moreover, drawing 21 (C) forms the current supply line 4808 in parallel with the gate wiring (scanning line) 
4803 like the structure of drawing 21 (B), and the description is that it forms two pixels further so that it may 
become axial symmetry to the current supply line 4808. Moreover, it is also effective to form the current supply line 
4808 so that it may lap with either of the gate wiring (scanning line) 4803. In this case, since the number of a 
current supply line can be reduced, a picture element part can be further made highly minute. 

[0178] (Example 1 1) Although it is considering as the structure of forming retention volume 4504, in drawing 19 (A) 
shown in the example 8, and drawing 19 (B) in order to hold the electrical potential difference concerning the gate of 
TFT4503 for current control, it is also possible to omit retention volume 4504. In the case of the example 8, it has 
the LDD field prepared so that it might lap with a gate electrode through gate dielectric film at the drain side of 
TFT4503 for current control. Although the parasitic capacitance generally called gate capacitance is formed in these 
overlapping fields, in this example, the description is in the point of using this parasitic capacitance positively as a 
substitute of retention volume 4504. 

[01 79] Since the capacitance of this parasitic capacitance changes with the area which the above-mentioned gate 
electrode and the LDD field overlapped, it is decided by the die length of the LDD field included to those overlapping 
fields. 

[0180] Moreover, in the structure of drawing 21 (A) shown in the example 10, (B), and (C), it is possible similarly to 
omit retention volume 4805. 

[0181] (Example 12) This example explains the electronic equipment incorporating the image display device of this 
invention. Personal Digital Assistants (an electronic notebook, a mobile computer, cellular phone, etc.), a video 
camera, a still camera, a personal computer, television, etc. are mentioned to these electronic equipment Those 
examples are shown in drawing 22 - drawing 24 . However, about an active matrix liquid crystal display, drawing 22 , 
drawing 23 , and drawing 24 are applied among image display devices, and drawing 22 and drawing 23 are applied 
about EL display. 

[0182] Drawing 22 (A) is a cellular phone and consists of a body 9001, the voice output section 9002, the voice 
input section 9003, a display 9004, an actuation switch 9005, and an antenna 9006. This invention is [0183]. 
[ applicable to a display 9004 ] Drawing 22 (B) is a video camera and consists of a body 9101, a display 9102, the 
voice input section 9103, the actuation switch 9104, a dc-battery 9105, and the television section 9106. This 
invention is applicable to a display 9102. 

[0184] Drawing 22 (C) is the mobile computer or personal digital assistant which is a kind of a personal computer, 
and consists of a body 9201, the camera section 9202, the television section 9203, an actuation switch 9204, and a 
display 9205. This invention is applicable to a display 9205. 

[0185] Drawing 22 (D) is a head mount display (goggles mold display), and consists of a body 9301, a display 9302, 
and the arm section 9303. This invention is applicable to a display 9302. 

[0186] Drawing 22 (E) is television and consists of a body 9401, a loudspeaker 9402, a display 9403, a receiving set 
9404, and amplifying device 9405 grade. This invention is applicable to a display 9402. 

[0187] Drawing 22 (F) is pocket books, consists of a body 9501, the display 9502, a storage 9504, an actuation 
switch 9505, and an antenna 9506, and displays the data memorized by the mini disc (MD) and DVD (Digtial Versatile 
Disc) and the data received with the antenna. This invention is applicable to a display 9502. 

[0188] Drawing 23 (A) is a personal computer and consists of a body 9601, the image input section 9602, a display 
9603, and a keyboard 9604. This invention is applicable to a display 9603. 

[0189] Drawing 23 (B) is a player using the record medium (it is hereafter called a record medium) which recorded 
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the program, and consists of a body 9701, a display 9702, the loudspeaker section 9703, a record medium 9704, and 
an actuation switch 9705. In addition, this equipment can use music appreciation, movie appreciation, a game, and 
the Internet, using DVD, CD, etc. as a record medium. This invention is applicable to a display 9702. 
[0190] Drawing 23 (C) is a digital camera and consists of a body 9801, a display 9802, an eye contacting part 9803, 
an actuation switch 9804, and the television section (not shown). This invention is applicable to a display 9802. 
[0191] Drawing 23 (D) is the head mount display of the one eye, and consists of a display 9901 and the head mount 
section 9902. This invention is applicable to a display 9901. 

[0192] Drawing 24 (A) is a front mold projector, and consists of a projection device 3601 and a screen 3602. 
[0193] Drawing 24 (B) is a rear mold projector, and consists of a body 3701, a projection device 3702, a mirror 3703, 
and a screen 3704. 

[0194] In addition, drawing 24 (C) is drawing having shown an example of the structure of the projection devices 
3601 and 3702 in drawing 24 (A) and drawing 24 (B). Projection devices 3601 and 3702 consist of the light source 
optical system 3801, mirrors 3802, 3804-3806, a dichroic mirror 3803, prism 3807, the liquid crystal display section 
3808, a phase contrast plate 3809, and an incident light study system 3810. The incident light study system 3810 
consists of optical system containing a projector lens. Although this example showed the example of a 3 plate type, 
it may not be limited to this, for example, may be a veneer type. Moreover, an operation person may prepare suitably 
the optical system of an optical lens, the film which has a polarization function, the film for adjusting phase contrast, 
IR film, etc., etc. in the optical path shown by the arrow head in drawing 24 (C). This invention is applicable to the 
liquid crystal display section 3808. 

[0195] Moreover, drawing 24 (D) is drawing having shown an example of the structure of the light source optical 
system 3801 in drawing 24 (C). The light source optical system 3801 is constituted from this example by a reflector 
381 1, the light source 3812, the lens arrays 3813 and 3814, the polarization sensing element 3815, and the 
condenser lens 381 6. In addition, the light source optical system shown in drawing 24 (D) is especially an example, 
and is not limited. For example, an operation person may prepare suitably the optical system of an optical lens, the 
film which has a polarization function, the film which adjusts phase contrast, IR film, etc. in light source optical 
system. 

[0196] As mentioned above, the applicability of this invention is very wide, and it is possible to apply to the 

electronic equipment of all fields using an image display device. 

[0197] 

[Effect of the Invention] It can reduce the area of a signal-line drive circuit sharply, the drive circuit of the image 
display device by this invention is effective in the miniaturization of an image display device, and decreases the 
resistance and capacity which are parasitic on wiring of a digital video signal, and enlarges the margin of a drive 
circuit of operation. These have effectiveness in the cost reduction of an image display device, and the improvement 
in the yield. 



[Translation done.] 
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Abstract 



PROBLEM TO BE SOLVED: To reduce an area to be occupied in the signal line 
driving circuit of an image display device corresponding to inputs of digital video 
signals and to reduce the parasitic capacitance and resistance of input transmission 
line of the digital video signal. 

SOLUTION: Both of a means which inputs directly digital video signals to shift registers 
respectively and which performs the serial-parallel conversion of the signals and a 
means shares storage circuits and D/A conversion circuits in the signal line driving 
circuit with (n) lines (n is a natural number of 2 or more) of signal lines are adopted in 
this display device. Moreover, one horizontal scanning period is divided into (n) pieces 
and storage circuits and D/A conversion circuits perform processions respectively with 
respect to different signal lines in respective divided periods. 
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m^iz&&'*&imcoD/A&&®m£, ^d/as&i 

[m««2 5 3 5t^3MfeT'«>l > R (*) . G (») ; 
B (W) ^S5U^3*com#ISl£#^C3^Sfc*:^ 

*T+*7m^iz3^^hmk<oz>/A&&m&b. m 

l.* 3 F^SE»RK^JRl. B2, m3c0^ia«rWL. 

mmwms*i^y h uismnzxiizti. 
m&52<r>$m£.\±. mzoizMtthmiTisfti'VL 

wiew3^>WHfc:tt. tiif£B^«'r^Bina7 r > ? ^;u* 
mm wnii/ ^ h u ^ ^ 
ao. sine3o<5o^^(c. 

^ J: 0mmm®mzWL*)2>&*xhmf)r*: . 1 [H]SSv^ 
[19^2 6 1 I9*J12 2iStVMiiir^2 4 izH^X , 
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im*m2 7im?m2 2jbmti?m2 5^~rtifri 

[19**2 8] IB^B2 27bMif*«2 70V^-rix^l 

[it^3S2 9] m?&m2siz*$^x. mz^v+mmi 
[ft^«3 0] m&m2&irzts^x\ we***-®!*!* 

9 o y 9 fM >J*-9 £3rT h C £ £«rt8fc 
[I3*;JI3 1 ] ff^JS2 8tC*5V%T. Htfifi^-y^InlSSIS 

cit^3 2] m&*%2 2j i J mmKm3 lco^^tifri 

[0001] 
[00 02] 

[****>#*&] &*tf7xm^iz¥&tmm*m&L l 
tzmmmrmm. titiiih^^ (cut. tft 

i:i5"T) L^r ^ f r-7 h 'J ^ ^^IM^ 

Wtf^EiLX^h. TFT^Lfc7^f^7hy 

h 'J ? XttKffig* tU:®C-h7J^ ^>SfS7J^T F T £ 
*TL. ^®^>m<3f£#JSPLTV>&. 

[ o o o 3 ] $ £>k. safi^ttWi: lt , mm*m&r 

[0004] I«l^^$ixii^i6l5j»t>r^o^ 

mLtz b<otfmmztLX^& . 
[0005] mi&mjf3&m.<r>\^x*>h t9t * v 
v?xmm£vm^&&<vm&wzm2 5(Z7rrt. 025 



10 1,^^121608810 2. Ii7Wg?10 3, 
fl^f£ 10 4. ^5£EH& 1 05. ffl$TFT106, i&£k 
1 0 7%Z\££ -oXttf8&ixX^Z>. 
[00061 02 6«it£#0«O-r s^^/MRfllfl^rffJS 

BW^^O-C*)^. 02 7*3:02 6 4 

ffl) <OM^5:l*o®«^^SS:^ittW«>. MB* 

HWeL«rVV 02 6. 02 7"C«k= 64 00ft 

[0007] taa^ft#l&l2ifi® Ktil^TO <t 5 3r8§j£ 
ZULX^Z. -Hx*>li. 9^y9iM^ (CLK) 
Tf*9-b'VUX (SP) £A:fiL. W&ifc^/l^S:^:? 

( L AT 1 ) . miCDidMlsi&cOiiijl*: 7 -y^Hl"^ (L 

p) co^(z&*>i£x§H^hm2<vnm\B\& (lat 
2) . m2«ote«iHiKoai^$:r^a^fi^tc3e8i"rs 

D/ASttEK (DAC) J:05:otV^. ;;til 

[00 08] -eUX. y7hl/^fflR (@2 6t:^ 
-rDFFC0MSC3«a) iik+lgi:^. y7M/y' 
A*<0$ttM^iZ. iE^^N' 7 77^U. ^1 

coib«ihi» ( l at i ) <?>mmm^ (sr-ooi-s 

R-640) fc^rSo ^lOieiglllK (LAT1 ) iiW 

(DO— D2) $:iB1^r^. C £ TIB 1 cOlStHUK 
(LAT1 ) \*3 (b' y h») Xk <*Wl*ii&B) fl 
^2cOl6te[UW (LAT2) tl^t<3k 

[0009] m^aigaaniKWi. y7M/y^^ 

o.y^fi# (CLK) . ^^-N/nVU^ (SP) . T^i^ 
9)Wmm^ ( D 0— D 2 ) , 7 -y^l# ( LP ) 
JlZtlh. is? hUzSXftZli&'r^ hVNVU^. 
(SP) fc^n-y^m-^ (CLK) #A*£*U JWfc/t 
;^^y7MTVK. v-^hl^^^oai* (026 
tUSR-00 1-SR-64 0 ) U02 7 tC^ct 3 
(C. ;07;» (CLK) cOl^^To^^hLTt/N- 

Oi£1fi0» ( LAT 1 ) littffU -^tfOfc^^A^^iX 

^W/W^l7^ >"»i'7b-t'hZbtZJ;~>X. 15 

>f ^^o^ >-* 9 jwk&m^tfm i oieig[HiK ( lat 

DICWSW. (026tliLl-OOl-Ll- 

64 0. Tt^fL. m^^tr-y hoe«'j«i«t^r^^h 

[0010] *Wf ta^ratC 5 »y^ft# ( L 

P) tfWZixh. 1^77 ^fi^ct^r. SB2*>ie 
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ttEIW (LAT2 ) /tfBrfEU !Sl<Dl5<g[H]» ( L AT 
1) icIHSSilfettflMH- (026. H2 7T1*L1- 
0 0 i-Ll -64 0) li$&2<?)tm\m& (LAT2) 

fSKc$r& b. If If. ^^M^^^Jii&f^$r«r46&. — 
^2cOlSig[E]^ ( L AT 2 ) IzlBBSfUO**:^ 
(@26.12 7T1£L2-0 0 1— L2 

-64 0. *:*fu farmo^a6t*y h^e^^^rtc^ 

fca^T^Ufc) «d/a^IhIK (DAC) rrta^ 
TiiS0Ol-S640) fcr&dj$*u ZblZ7&£mm 

1 oo i i ] i^i^i&mcJioT. 

[00 12] 

[^/itfBfc&LJ: o t-f&mmi ±mt,zX%t*MLti£ o 
lXXl±. "Hi" Ztzli "Lo" <o2mx**>b*> 

lt v%< d t izK^mzzmmmfonmnnm^mit 

C0 0 14] zzx. —&tlzm^t>tvc^&x>\z J L— 

* <7>^^^mjK<7) n * mm®, t tizx ^xariz 
mm®. 

640X480 VGA 
800X600 SVGA 
1024X768 XGA 
1280X1024 SXGA 
1600X1200 UXGA 
[00 1 53 ^11 SXGAmteZMLZb 
t'vh&Z&b-r&t. ±3& LfcV&froWMiBimX'U 1 

2 8o^fi^stc«LT. mi<7>$mia}&. m2cr>2z 
tesffi, d/a^&0»#**v«ii 0 24 0«st: 

/WtVa^TV (HDTV) SrifCD J: ? 

Avcr>4mizt3^xi>. i$mm*mm&& 

sc^-jt^tv^. sen-cut* ttLtz&v^^Ee^tf 
zzt tz*h. "riS*!vmkx\m&®L i92oxio 



[00 16] — 02 6*c*>^S*lT^& J:dt3t£3fe 

o-D2) z&te+zm-ztt^i&xn&inms.® 
» (lati ) tmwrt-&&&#2>&ztfrt>. *<om. 

&<03\*[slLtfftmzg:<*'>X^h. n?t 

zSfjwkmm^izm-K Wk7&mmiz*h b^o 

[ 0 0 1 7 ] *ZX\ *&m±±&<OfSW&*f8&r& 
[0018] 

E8fr J *>D/A^||[Hl8&£ n* < nli2J2li:OeM») tf> 

«#«-c***-*. lTK^^Ewra^niitc^-sijL. 
co^s»j$n/c#wrat3. te«iHi»^D/A^iH]»*^ 
i\?ti&Kc&m*mt,ztt Lxxmz'+fo z b x\ <kx<r> 
m j smzi&&mb mmzmarth zb&xzz. :ai 
xm*mmm®&ftnnm®BttD/A^®&z&#: 

h tzzbizmtytcwmzfT o^bz m*ir&*mfr*z>ASL 
vii T&^zmmrzsbm&th. 
[0019] a*. TiSf/wkmm^izi''? huts** 

MOttSs* xm h 9 a v 9 ft^A^ *it L^l-^ 
Zmz? ^ft^SrAlfrr* C b X*s? V Is iS*flz& 

n*ixx^rzm^*:imts}mz&&thz:bx\ 
<rm 2 <oie^iHjKi xb nm<rm^^x ? z b ttx s 
«». zco£oizTiS7J\^mm- s T*:m&>'7 hxsis*.? 

^^>®«: b fm&ttw&z+ti* z. b twmb . 

[0020] 

i^mm^comm z.z.x\i. -miz*^\*\bmw. 
*&<oM%imz*tL<?tLUL^ i b Ltiwm&Tfz&Kim 
tzb->x8L*xrh. *mtmi&Tiz. -ri^wfc&m-^ 
^3t-7 h^LTK^r^^ *&*m3K*Yhizmk 

d / a $m ta k tm* o^#ia $• ikst^ ^ nvr^ ^ 5 

^-^hUn^^^ *WlfilcOl^»k^nco 
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c o o 2 1 ] aTtz*mm&m<7>m&iz^^xm*nL. 

>7*7fc?. *:*5L. HI, S2Tiik = 6 4 0C0^# 
*>ire£J8^**«. C 3 WfcrliHl. H2lc**J5L*! 

[oo22j ^w&mcom^mmtommz. \>>a 

17 U 7/7D77 (DFF) 3fflcOi^7 hi/ 

(LAT) D/AMiS (DAC) i: . fHHIB 
«EI»10ai:t*LTV^. flH«rCtt^7 h V 

#i£ig[aJ&& (LAT) "Mi^-y^Hl^ (LP) #A 
#D/A£3&[e]§& (DAC) «n3tccoe-^» 

zm®)L. tnmmmm o aiz* 9 
D/A5fiflftinBW)a?j*»*atf. fc«L, hi. H2 

•Ctt n = 4 CDMikM*^ L?fc o 

[00 23] mifrt>m&X5tZ^ DFFIi3x ( (k 
/n) -hi) SC483SD . ettBB (LAT) <23 
k/nflt480i), *UTD/AXHMUK (DA 

c ) ilk/nix i 6 of] . *fi^#*E-rs. 

[ 0 0 2 4 ] ifcfcr ^tottfftco v *T . H 2 £r#SH L =5:# 

ba^y^/l^MMM- (DO- D2) i:. ?o*y?fI^ 
(CLK) j^A^Six*. 1 *^F*aBHBBWi 1 5>f V 

$uzm<x?j]i*±i&. ts^T. do. d u D21*. -e 

JC-rSfi^mco#^ciJ:oT^t r (k-n+1. k 
-2n + l, n+1, 1). (k-n + 2.k-2 
n + 2. n + 2. 2) . (k-n + 3. k-2n + 
3. n+3. 3) . (k. k-2n. — . 2 

n)j ((637, 633, -. 5. 1) . (63 
8. 634. 6. 2) % (639. 635. 
7, 3). (640. 636. 8. 4) 3 
zzx\ mm " < ) " feW-r^/P- :r£*-*-. 

(CLK) fcP)89£i: 9*#4>«l<fc^7 CS 
R-00 1-SR-l 6 0*C3jrT3 . 

[0025] i TK^FfeaE^rstciet&iHiw (lat)^ 

•y*«* (LP) «rnHIA^^^. MttmTCIifilT 



[0026] £-r. ^ i not zr^ju-yfrxm^m 

<7>&^tf\c - n + 1 C 6 3 7 3 £#^&-r>^U9fc& 

gwk/ngi c i 6oee3 <^)DFF*^aj^$#t 

?D-y?fI*§-£— ^WCih^T^-DFF^^ai 

wct)^. mi\s\mcr>7vi-m^ (l 

P) £A:*>L. ^7hU-^^c0#DFF<50ai^$r#ie 
iSG3£& (LAT) fcHE1g£-eS. Cl^T\ fl#*&<0 

1. n + 1 . 2n+l, k-n + l.C 1 % 
5. 9. 637,3 LZttfe^ hriS? / Wftttfl"^** 
(LAT) tZ$to£2tUZZttZ%&. 

[0027] -eots. ^2Se^^;W-r^07 f v f ^ 

/wsmwm- t . ? a y ? fi^£ a^ l . fi-^t§uo#^# 

k - n + 2 C6383 C^l5-r S 7 s ^/MRfRS^k 
/nSI C 160Sg)<ODFF^iil^$fU:^, ? 
ov ^ft^$r— ^JtCjh^T#D F FfrtzCD&JltmZ 
ZltZ. ZcO&r. m2\s\m<0^ y^HM^r (LP) $rA^I 
L. ^7>t-^X^cO#DFFc7)aJ*^iSteEH]K (L 

at) izizmmtz. z<7)$mx\ m*m<om^ 2. 

n + 2. 2n + 2. k-n + 2,C 2. 6. 10. 

6 3 8,3 izttm^&Tis*>wi&m^tf§m\B\K 

(LAT) (,zm&*tLtz^tlZ*2>. 

[0028] &&i»mm*&i¥*:m*)&L. mtnmn 

#ao^^^-^rt-Cfi^«^#^k C 6 4 0 3 
««t*f^/WWWIWk/nRB C 1 6 0S@3 
cODFF^^ai^^iXTt:^. ^C7.y^«-5f£— ^fttjtcih 
^T«-DFF*>^oai*J€:^$ii:4* HnH] 
@ C40B3 ^ y^ft# (LP) $:A^L. v7hl/ 
^^cO#DFFoai^2r*ie<g0K (LAT) (CfetS 
£ cOlfrfrC. fi-^iao## n. 2n, 3n. 
k,C 4. 8. 1 2. 64 0,3 fclWAB-r*^ 
^^/Mft««Wia«EI» (LAT) iZ&j&ZtltiZt 

[00 29] VJJtL<0^o^ v^m^ (LP) OAAC 

(LAT) (rZm&Ltz^tlzKcZ. 

[0030] ie«lHl» ( LAT) COiii^WD/A^lHl 

»tcA^i$n. 3t-y veneris? tvmmzT+vym^ 

OKI 0a$r^*Lr®«)=5:^ISl^SSa^^. fel 

[0031] i *^F«3WHfa*c ±ie^ct d tcieteifiiK 

(LAT) *>n[H]i£tei&f^€:«iOigr. ^T. *>£d 

^ta(c«fl>-*-&-r^^/utta«w. ie«®» (la 
[0032] if, ^i#eoify^u-^r*)5ft^ 

1. n + l. 2n + l,-, k-n+1, 
C 1. 5. 9. 6 3 7 / )t»i5nf^« 
fi^ieig[2l» (LAT) fcE«S*fCv^«Dartfc:. 

m i (ssn $: a*> l. ^ft^isss^sK 
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lOall 1. n+1. 2n + L k-n + 1/ 

c i. 5. 9.-. 6 37,] &m<?>m*m&*ti<F±i 

[0 0 3 3] &tc. tefgSKrt (LATgB) co^f-^j* 

2. n + 2. 2n + 2. k-n + 2,C 2. 6. 
1 0. 6 38x3 ^fS^r^/l^R^^e 

m\s\& ( l at) tctets^ixTv^^rt^. m2co«i 

«HI# ( S S 2 ) £A2l U #ft^i&3it^0B 1 0 ali 
2. n + 2. 2n + 2, k-n + 2/C 2. 6. 

10. 6 3 8,D#B<DfI-5H&* *tl?tLMtRT 

[00 34] -H&K. it&tmtlrX. SSi#@<Z>-* 

y~C$>&m*HSi<7y& 4 §r i % n + i . 2n + 
i , k-n+ i ^c^lsr^^r^^yi^tR^l^ie 

igiuK ( lat ) (ceitsttrv^&nninic. ^i^i 

»HI# ( S S i ) £A:fi U «flt«Kj8«lSI« 1 O ate 
i . n+i, 2n+i, k-n+i ,3* 

[00 35] iKO^dleLT. 1 tK^B^BIS^ n 0 . 
ft^SStREffi 1 0 a fcrWHIfyt/w * A^ & Z t 
itZX *5 W3(7^««ICD/ A9aAISIIK>SBA atr 

[00 36] =3:*$. IBttSlK < LAT) coftllb D/A 
KiAlalHKOBKc. A' 7 7rlHl^ U^;Uy7MsI», & 

[0037] **«S»IB"C«. 3 t**y V<r>?\s9)Vmk 

bx^#J»^co<l-fiK5&&*<A^^^. W»02/7Mx 

[00 3 8] iOJiO^llfeEHgtC&VvC. D/A$ftlH]K 
<i^>-rMD/A^tEl»£^vck£u. 
D/A^&S&oflSrtik/ n t WRjeSiiSrv*. 

[0039] 

[5^0»j] (nafeeyi ) *aa»wtM*, *wi0ioa« 

»*1 0 24. M3rft«>WMk*7 6 8^)XGA«S 

11. f 3 1 7 h LtRBt**, * 

D/A^jg»r4^<l#»^ffla^**&?&09(Cfc 

[0040] otk:. *SB»«^>»«fc-3v^rBt^a l. 



[0041] 03 ttmMZ&ltZ i &ft-^«SK®lHl8S^^ 

^M0ycofi^l2i&[HliS(i: 2 5 7 f&C0D F F frhfSLh > 

ts 2 56X3 (t'7b») OlfilfiEK (LAT) . 
2 5 6{@OD/A^[Hlff&fc. 2 5 6fflcOfi-^iS^lHl 

■ 10b£YLT»*.. 
[0042] -ttL-PftO^hP^^fcHi^Dv^ft 

i;^;WSHM* (DO) (235 1 Oy7 hlx>*x$"V ^ 

2 tr*y b ga-r^/MMMf-? ( d i ) umzms? b 

UiSX.?^ »3t*7 hecOx^^/U^mft^ (D2) 
{^3^y7M/^^A*$W. tetilUK (LA 

T)CCI2. (LP) fi-sH&MtRES&i 0 

b (c(i4oconmf (ssi-ss4) #**x-e*xA 

[0043] tttc^I&tfstcov^T. B4£«SL3r# 

i&m^ (D i ( i =0 — 2) ) fc^Dv^Sf (CL 
K ) tfXJlZixh. *y7M/^^iAA^fy 
^;l^^fi^ (D i ) «rJ«2k«^A>^^7 h$it^>. 
C<50^F€rl34OSR-2 5 6. SR-255. — . S 
R-001 fcnrT. ^ffa^5Si:*tcA^$tT.^v r S/^;U 

*m.m^<omfm*. nm^hm^m^^z^xm. 

tkMK 5. — . 1017. 1021). (2. 
6. 1018. 1022). (3. 7. 10 1 
9. 102 3) . (4. 8. 102 0. 102 
4 ) j k<r*. ZZX\ M ( ) " Wf7*Ar- -7 

[00441 1 *^3SOBS(ClBtiIll» (LAT) SHC 
A^l^fL&^vf-fi-^ (LP) Sr4EA*-r&. 

[0045] ^ 1 rrtT'ft-^Ml 

1 «f^AHMM#, lSeco 

DFF (03Tii«t&^l<ODFF$-braSai:-r&) 
kftJ)2tltit>. ?X3v — B$tfJlZititoX&D F 
F*^c7){li^$:lll^$-ti:?>. dco^p. milsie^^-y^ 
ft-f- (LP) $rA*L. ^7 hU^^<7)#DFF«oai 
^«r#f£1tlHlS& (LAT) fcrE«3**. C<OSMTC. 
fi^iS^)«-^ 1.5. 1017. 1021 sKttJB 
^&7 f ^7U^(t^-^ieigloli& (LAT) lz1&£2iX 

&tmmzD/A^®&M±*tih<om^wm*2ti 
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[0 04 6] *<Otk. ^2#SW^;l-7^f^7 

ftjjztitzb. 9 o y^m-^ z—&fmz±#yx;&D f f 

f (LP) SrA^ U ^7 h Ui^X^CO^D F FcOiiJ* 
5:«-i£1filHlK (LAT) KiE<g3-£&. £*>ttfFC« fi 
-*HS<0## 2. 6. — . 1018. 10 22^3^15'r 

hT*j*)iwmmntfmm& (lad tzm&ztiz 

[0047] mz^ msmmcov^^—y^^ju 

3 Azni&*t h^ris fjisQkmm^tf i mmv>o ffh 

atfjSJufcfe* ^Oy?fl#£r— l$&*KCit*VC«-D F F 

# (LP) £A:*)L. ^7hV^^t7)#DFFOaj^ 
^IBteHIK (LAT) lCi£tg$-£S. ZCD®ftX\ M 
^Vk<T>&^ 3. 7.—. 1019. 1023 AZttf&t 

hTis?)i^mm^&im®& (lad iz&&zti& 
t^^DyA^^mzii^tt^com^iii^ix 

[oo4 8] mmz^ mAm^co^y^—y<o^f^9 

4 AzMmT h^riS? / Wft*^** 1 FFH 

(LP) £A:fiL. i^hl^X^^&DFF^ai* 
Sr«-E«®» (LAT) tciee$-^&. £<0l&frc. fi 
-^-HC0#-^- 4. 8. — . 1020. 1024 ^C^iUT 
^^^^/UMflt^MBIIISIR (LAT) izmZZtlZ 

tmmzD/A&misimziz+tibnm^tfiftjizii. 

[0049] £XL<?)£o*c? v+m^&AJllzJi *) . fi 

■§^-tf^T07 r ^^^^fi^-^feigioi» (la 
t) izmmLKzkiz*&. 

[00 5 0] D/A2Zm®mz*jlZtLtz. 3tf.yhO 
r^o^fi^i. fi-^SStKHIKl 0b^LTl«] 

>rtz^>^xwmr&. 

[0051 ] 1 *^7ElS8fSlC. lettlUK (LAT)li 
ifi/^WJMHIW, I2t§®8& ( LAT) MBIBSft, 

[00 5 2] *-#\ m«sotrr^-:r'c&*e# 

«<0#^- 1.5. 1017. 1021 
^s^ywefe&fiWieiiEHJK (LAT) lciete$*iTi* 

z>mmi*iiz. m 1 commm^ (ssn £a*j l. s-fi 



-sH&SSfRHK 1 0b*i 1. 5.-. 1017. 102 

[0053] mz. m2mmw7?'ju—yx'$>&m^ 

m<Vm*jr 2. 6.—. 10 18. 

x^^^itwfe<g0S& (lat) fcieesfrtv^ 

tflHIrtCc. 3B2<^SM3PfI^ (SS2) £A*U *B 
^it3l«[Hl»l Obti 2. 6. 10 18. 102 

[0054] s^k. ^3#aoir^;i— y-T'2>hm 

*H8<0## 3. 7. 1 019. 102 3^:«iCt 

h?is*)wmm^mmm& (lat) iciettsix-t 

V^BIFarifc:. m3^J«Ifi^ (SS3) SrA^L. 45- 
i^HS^@»10bli 3. 7. 10 19. 10 

[0055] &mz. m4mEW77j\s-zrx'$>&m 

#*&6D#*|- 4. 8.-". 1020. 10 24,t:«lCt 

«fy^AMft9MBWH (LAT) (rzim^ttx 
v^^rtCc. SB4coftJfc!fI^(SS4) £A2)L. # 
<I-f*fUSaRlsJ» 1 Obti 4. 8. - 10 20. 1 0 

[0056] ^cOJr^KLT. 1 ^^mmz4 0. 
fl^-t^atRHIR 10b e=fflWm^/W*£Afl-r* C t 
tz£ Om®*m-^lZD/A^®&co&*&W&&tJ 

[00 57] leiflsJK (LAT) OU3*i:D/A 

$m\BlB&<OmZ^ A'777@K. l^l^:? M3Hk £ti 

-r^^^afl^A^JfelfWBi. Jti£^«l 

&3HR0&&1 obcomicomwm^ (ssi) tm4<7> 
mwrn^ ( ss4 ) <n'vv**xtth*4 ^^rzx 

[0058] IEtgl£l»com«£^$:05tC^rr. 05 
<A) li^n v^ H>f WN-^$rffiV^tcOT'*0. 0 
5(B) teSRAMSOt><0-C«>9. 05 (C)liDR 

[0059] i£LL<0<* 3tC **IHTIi. h 
^of@»*iiai.4> 1>C7)C7) i ffi^Tt: Dt£*<7)4#<0 1 ^0 
»^6y7M/y^;, t^3|W08^(5D 1 *>ieig[5] 

t^tw4^co i coD/A^®&x'mmmjf&&£ 



J(9) 001-312243 ( P 2 0 0 1 - 3 1 2 2 4 3 A ) 



[00601 (&mM2 ) *mtmrx& % d/asss® 
x g a stscoM^^K^ST- 3 1: v hcoxi^wjgfcifeif 
C0061] iaTtc*^0y^lf^;i:iftf^^v^T^ 

[0062] hlx>?^^*>A>IS1glHl 

»{lat) *-c<*mtMi tHt-c**. laismss^ 

TbSCI*. Vvh#Ml'Vl'A<m3Z&lB\& (BPC) „ r 
tn^ 7 f2 0. fU^#HM0»lOc^t 

lti^*. try Mt»^w^«a$«isiB (bpc) tz 
(i. ( L AT) tdi£«$ivCV>*:3tr>y bco-r 

S^/MKdMW. tf^Vhfl-^ (CO— C2) , tyh 
(ST) #A:fc3ftS. 7to/^7f2 0l: 

i*oo i-256) fammm (vri &ADzti 

ft^«3S^lHlSftl Octciiiir^o^-f y?"2 0<0 

as;*j±:fS(H5Qfi-*§- (SS1-SS4 ) *<A3)3*i&. 

[0063] 06 lZ&^X*EfrZ>m i Rgatr-y MtK 
^^P^il^tSlHJW (BPC) (Vffi&m&mSlZjjk-T. B 

yA'-;, t«yMi«feyh7'J 7/707/ (RS-F 

f) £3rr*. E8Tii. i s@coieigi5]ffs (lat) 

c?) ft Jit. tVh^KROLt, L- i ( 0) . L- i 
( 1) . L- i (2) fcUt. 

[0064] mz. j&mmcommz^^xmjm-z. 
m6<o®Bmft*w8^*tiMZi&^m^&<7)$btt? 

( lat) ±x<nmm±m&mi twztxr*>h. *tz. 
fi-sH*aitRiHi» ioc izx?)t*i\hfflwm*5- (ssi- 
ss4 ) tz-z>^xL$mmi t^tx-thh. mm&mR 

I/IC. XV^hm^ (C0-C2) . -tr y bft-^ ( S 

t) . nma (vr) ^j^wtcA^s*!.*- -*uc 
[0065] ?>>7rttz>/A$m[B\&<?>mm%w>tt*: 

itt^r & *:tf>ic , 4 ^(S^-ia^ 3 ^> 1 *#fl-efi&JKtR 

laifgcj: o&mztix^&mf&comftir't s 

*-*\ Hr-/h«*OA*icJ:0RS-FF3 0 
3&r«-tr -y h3*U a3^3PW- i tfiH i U^/UC^tS. <X 
^2^^7^[fiim^ffi^ixTV^C7 r ^^«^ 



-C2) tf7 h£HCiti$£*x&. 3t'«yb^t*HR 

U-SMCftD, 3A^NAND^-hc0iU* 
- i ) «±L o WOlHCSrS ( LrtrtfoT , R 
C- i teH i U^WzS:*) . d03A^3NAND<^ai 
^t>RS-FF30(CA^$iX. RC-i^HiU^ 
tth tV-^yb ffi^J PW- i o U'vyU^ 

09Wi, 3 fc*7 h^x^/I^Aft-^ < L- i 
(0) . L-l ( 1 ) L-i (2) } #<0. 0. U 
CO^-CCOV^t^RC- i „ PW- i „ DA-icO£li^l 

bttM'wxmz&Efo (bpc) com^pw-i^o^ 
ai^pw- ui. rto/x-f 7-7-2 o<o§fi^!£i&i$p-r 

-I). T^-a^-f •yf-2 0(£li;&»7>'Mi# (CO— C 
2) tc|nl»l L/^^^^)taE^^^$r toP^W (V 
R)#epSo£*U BPC^aJ^PW- i#H i W<JV<0 
^l^tft^«fc^Mt . PW- i #L o i"</l<-t&Sr*M 

[0067] U±C0i&f^C«fc 0 . ^5/*iW»««*.*T 

^D^ft^tc^L. m*miz&m<of&<iL*wz2>ts. 

vsmmm <vr) {^a«-c«>^^^<. & 
mmzmMtz$zit-r&i><ox'i>£w ztz* t'^hitsa 

yNVUxiI^^lHlK (BPC) coiitfjt T-^o^x-f 7^ 

[0068] UJLbOJ: d tc. D/A^0 
»h lt7y7^^D/A^l5lKft^«:fc 4>T 

^coi«iKii^(^^4^i-car^. agsftEK 

[0069] 3 ) *33&£fl?W*. ^^rraw® 

fjK^640x3 (RGBc03fe) . mm33&\cOWm&. 
^48 0OVG A&teT*) & *«-C^ ^ — m7jkiP*I1&Zc 

tj^-mi&m^&zmzt^xwmth. tztzL. 

R. G. Bli3te<03J®feT&&^ Hi. WSr-fix^n^ 

. *#mmx'i> . ? s^^/w»««#t 3 1: 7 h t l-c 

t' y h^^li-^iTJ^hcOb'7 h5R(COV%Ti>^»T*> 
^3^. 100D/A^®KT-34:cO«^«$:®gai 

[0070] iaTC^^&^comfi£i:8W^Cot%TiKH3 

[ 0 0 7 1 ] m 1 o^2^s^fefi?y^ j: hm^tmmxsm* 

2|s^jtefi?9ofi-^|g^i&I5]5&(±6 4 imcODFF*^fi£S 
hU^X^*«3f@ (^l-^3C0«/7hl/^^) 
640X3 (f 7 h») ^IE1glElK (LAT) i:. 



(& 0 ) )01-3 1 2243 (P2001-312243A) 



6 4 0<ic7>D/A^iH3Wi:. 6 4om<r>m^M^m 

[0072] *tl?iX<Ois7 h US/** Ml? 
# (CLK) l±#mz*Jl*tt&tf. 
h BWf zSfJWk&iS^ (DO) laMUcO^hU-SAX 

1) l±m2CO~>y bUiSX?^ RGB^3t*7hi 
<0iri^7W$fefefI# (D2> limsnis? hUzSX?^ 
XJlZtlZ. nm®& (LAT) K**, 7»yf^i-^ (L 
P) (t#MUa«0Kl O dtzli3o<0fclf&Pfi-^ < S 
si-ssa) #**L-e*iA;fc3*t&, 2f^Jfi^ 

-ma 1 <™%&b mmzri'fju&iSLm^z&te'r &n 

[0 0 7 3] tttz^commzn^X . 01 1£#ISIL5: 

x^n^fftfs-^ ( D i ( i =0—2) ) £7Vvi?m 
^ (CLK) tfXtttLZ. hUiSXfiiXJlZ 

titzTz/fjuya&m^- (d i ) *m#3Efr^'^i'7h 

ClCOm^F&mi KDSR-00 K SR-OO 
2. SR-6 4 0t^t. &ff&t£&tmzXJ)2tl 

&m^*SUO^ffcfcJ:oTm-*: r (R640. R63 
9,-, R002" ROOD, (G640, G63 
9* — . G0 0 2. GOO 1 ) « (B640. B63 
9. — . BOO 2. BO 01) j b%h. ZZX\ *S3E 
u ( ) " l&V-77H~-7-*mi,. RGBmz&b*bt> 

ittfrtt^zsy h-t&ztfrc *<nm&m^<?>m/ 
[0074] i pH^^mmzim^ (lat) smc 

^~/^HI#(LP) *3mXtth. *^0yT-«UT 

[0075] £-r. -R" wMv-^m 

-cfi-sf-ts r 6 4 o ^cwjcr £ -r S/W*MM»a*. 6 

4 0SSWDFF (SlOtliSt^DFF^lSI 

tf>T#DFFa^<oaS;&£ISS£i£&. COB*. 5510 
BO^ y^fl-^ ( LP) £A:fiL. y7hUy'X^^ 

DFFoaj^$r#teti[Hi8& (lat) izimmtz. Z 
com^x\ m*m rook R002, R6 3 
9 . r 6 4 0 stzxfc-t h Tis?juvkmm^t*im®& 
(lat) izm&zix&tmmzD/A&mEmzte* 

[00 7 6] fOS, ^2fSO -G- 

G 6 4 0 ,fc:»J£?*-* TiS9)\*WSm*¥ifi 640aiO 

'C«-DFF^4><oai^$rEI^$-ti'4. 3S2[5]g 
(LP) £A;*JL. y7M/^mD 



FF^ai^^^ffitelDK (LAT) ZL<n 
m¥X\ im-zm GOO 1. GO 0 2. G63 9. 
G 6 4 0 Azttfc~TZ> 7* 5^* /W^fM-aWttEWS ( L 
AT ) '(cCiK8n« H«r«cD/AS»Bl«k:«*tLfe 
commit Six*. 

[007 7] ^3#I^:b w eyf-f?>\r--r 

B 6 4 0 / fc«j6nf^W«M*& f 6 4 0&Btf> 
D F F£*JoUi2j<?*t£: ^n*y^ft#fe— *Wfc:jh*> 

r#DFF*^coa3^^ia^$^^- «roi$. si3iHi@ 

W.'yfBf (LP) £A2jL. ^7M/yX^#D 
FFC0tii^^fe«lH]5S (LAT) (CB****. CO 
■MFC* ft-^ia BOOK BO 0 2. B6 3 9. 

b 6 4 o^wffi^&^^^afi^^eisiHiK < l 
at) iz&&zth&bmmizD/A$m®mzii*tLh 

[0078] feLhO X o >y*m*§r<nAJ)tZjL 9 . ft 

ftfr&XCOTiSfJU&i&iM^Zse&Elfo (LA 
T) MBSLfeC 

[007 9]D/A^@m:A^^, 3t'7h^ 

T+urm^i*. m^^MHRm^i od^tui^j 

[0080] l^SifSIt:, f£*§lH]&& ( LAT) 

h^iffiV'WkWftifi* letsniK (lat) tcieig$n 

[0081] SB "R" <W~7y)V-~TX 

ROOK R002. — . R639. R6 
4 0 AZttl&t h TiS*JWk<&m*tt>*%d.&®& ( L A 
T) *cE««tLTV^I«rart*c. (SS 
1 ) ^A^3 *(i^-|R3liR[HlK lOdli ROOK 
R002, R639. R64 0^fi«lftUf 

[0082] ^2#g<o "G w wy//i^rc 

^&ft^« GOO 1. G002. — . G6 3 9. G6 
4 0/d}Bt*f ^WJMWEBHB ( LA 
T) (ce«3*TV*&JHIBrtfc:. ^2co^lfflifi-^ (SS 

2 ) $rA^i l. ^fi^taas^EK lodiicoou 

GOO 2, — , G639. G 6 4 0 ^il^ia^-en^ 

[0 0 83] i^C, ^3#g^) "B" W^A— 7" 
"CftSfl^-IS BOOK B002, — . B6 3 9. B 
6 4 0 ^3«J6^6-ri^^/U*«fI#*<fe«El» ( LA 

t) ice««nrv^]Hnn(c. *3«wp«^ (ss 

3 ) $:A^ L. «.fI#*&aS!KEHlS& lOdli BOOK 
BOO 2. — . B6 3 9. B 6 4 0>^fi-§«$:-eix-e 



(ft 1)) 0-1-312243 (P2 00 1-3 1 2 24 3 A) 



[0084] ZWXotZLX . l*^*3lEM§UCFtGB 
KttJSLT 3 0. ft^US^HK 1 0 d (cfHflHHh'W 

[0 0 8 5] ietllElff& (LAT) <OiB2j£D/A 

AMHKttB)*CJ:9^3ft*. Mil*. 
**mz*h. ±KfcSv*T*^«KG»l 0d 

i wfflwm^ (ssi) tm3<nfflms^ ( s s 

x^^^fRfl-^OA^Ml^WIt , !fSl*@<0 "FT ^ 

[0086] feLto <k 5 fc:. *«5TCt±, 5^7 ^ 
?<0fl8ctetBi. & t>tf>c9 1 mmtz Ota^^ 3#tf) 1 <0® 
HStd><»&*S'7 M/i/'X^, «!^6^01^fBieiHl 
5ft. t^*<03^coicoD/A^lH]I?&X'M^^^S«r 

[oo87] (mmm* ) *ss*6M-ci*. nsfe^y 1 — m 

55 (ff-^IIUIBifiBifc. ?£^S21&[Hl&&3S ) <0TFT£P 

c0S*fil^lHlK"C2b&CMOSlHlff&S:. ®3&gS*D®5fcT 
FT«:linf-v^HTFTfci, ?>^«S»4C^o^8ff 

[0 0 88] 012 (A) tZTrrfXolZ^ n — — 

>7*tCO# 7 0 5 9 rf^*^* 1 7 3 7 Xf^X^rt'C^ 

4 0 0±tcK 
{Lis V n vfflL S-ffcv- »J n >-K2 fc<i»fc»rt:>' 
^^^ft«B*»fe**T«U«4 0 1 Mi. 
tf. 75X7CVDi^tSiH 4 , NH 3 , N,Oft>&f|! 
SiS^&BKtS<b^y3>'K4 0 1 a£ 10—2 0 Onm 
<#£L<<i5 0 — 1 OOno) *«U fSia^S i 
H,. N l O*>^i3$ft^K'ftS^t*^k^ l Jr2>'K4 
01b^50-200nm (#£ L< 1 0 0— 1 5 0 



nm) cOJ?$t3«^«"r^- *SI«fiWC«AT%K4 0 1 

[00891 &K3^fW!4 0 2— 4 0 6li. f&ftfiW 
*fc*f I — if-fe^ffc&^^^^S^S 

&4fc¥3Sf*:Jl4 0 2—4 0 6C0f$li2 5—8 Onm 
(»il<li30-60nm) *>V$-C9EM»-&. feUi 

ifclis^U (SiGe) **ftirC3B 

[0090] u-ir-itA^ a ctt«i4««Hi«fm- 

-f-^YAGl/- If— „ YV0 4 l/-f-tWv^ # 

£*t£<ow-1f-£ffl^**&fc:U:* *f-3fcS»** 

%&mMM1Rn>i><OX*X>&&. xdf^7l/- If— £Jfl 
v^^«iv^UX»fS®«dK3 OHzfcU U-if-oc 
*/Mr— 10 0—4 0 OrnJ/cm* (ttfltfKCte 2 0 
0— 3 0 0nJ/cm l )fc"T*. 2*:. YAGU— If— fcJB 

v i&«£-tctt*0>« 2 mm&& m v v vu^xsmHK 1 

-lOkHzfcU V?— X*/Mf— WE* 3 0 0— 
6 0 OmJ/cm* (^WWi3 5 0— 5 0 OmJ/ctf) fffc 
tAV^ ^Lt"l@l 0 0—10 0 0>um. M^4 0 0 

-777*) ^80-98%fcUft^* 
[009 1] M4^*i4 0 2-4 0 6^a 

9 y-btmM4 o 7 *r»«-r * . y- bt&sm* o 7 

0—1 5 0 nmi: LT S^U 3 >-*^tr«&»^t'^-r 
. a(4CNI0rCU. 1 2 0 n mOiPSOBHfcSfl:^ U 3 

^Lv-U ^ VJ^^RS^^ix^ i> SOT'S: < . ffico>-y=iV 

7CVDSTTEOS (Tetraethyl Orthosilicate) t 
OztZm&L. ^ff^4 OPa. S«iaK3 0 0-4 
OOXIt L. Kfltt ( 1 3. 5 6MH2)S^?&Jffi0. 5 

—o. swctfX'tm2'<txm&rhz:tti t T'Z&. z 

COX 3 izLXfrnZixZEUtis 'J 3 ^Kti. ^c0f^4 0 
0-5 0 OX^&T^.-A'tcJ: 0 y- hteSBU: LT Jfc 

[009 2] *LT. h^!4 0 7 Ji^y- 
ffi iSr »*-T & * tf> ^ 1 4 0 8 1 & 2 <02$«IBI 

4 0 9 i: *Mtr * • 44Bt0rCtt; m 1 <Oi^K4 0 
8^Tat 5 0-1 0 O nm^^CML, §52*531 
«K4 0 9$rWT'l 0 0-3 0 0nm^)f$l:Mt 



<&2>)01-312243 (P2001-312243A) 



[00 9 3] TaffiliX^/^ffiT^JSU TaO*— 
Xe J S>Kr£;Dui.Sfc* Ta&ortffii&fc£|g*Dl,-CBI 

ffita*^ 2 o u ncm?uarc*> o hm«it::<£jfl-r h Z 

aK$r^-#-^7t^C. Ta<7)affltc:jfiV^a^t^t> 
oMfl:^^^Sr 10—50 n m^JgOJ?£ TT a COT 
JfeCJfSfifc LT *3 < a *§C0T a tC*#& CI t tfT 

[00 94jWK^Mt4^li, Wfc^yh 

Xfy (WF 6 ) £ffl^&$»CVD&TiBf£-$-&C:*:k 

-e^s, i w^ac Lx^y- hmmt Lx&Lm^z 

[00953 ^fc, 3fcH5fe^T«i. Sg 1 comW&4 0 8 
£Ta. fB2O^mK4 0 9£WhL*:#. ^TtlhT 
a, W, Ti, Mo. A 1 , C u frbMliiltzTGM. £ 

commm^mit^^^^ (TaN) -crnsu 2120*5 

(TaN) -CJBlfcL. ^2^1K!rA 1 fc-T&lfl* 

mi<nmnmz&{k?>*j\» (TaN) -e^j& 

U m205l®KS:Cui:-r^»^*>^i:^S>^. 
[00961«*£- UzSXhliZXh-?*?* 1 0—4 1 
7£Jgf£U ^&l«^Mtl)^^^ 1 OX 7 
fV^jra^^ 2t=3tBfHW"CU: I C P (Inductively 
Coupled Plasma : mWg&m^X^) X 7 fy/&?r 
X 7 f^M^CCP 4 i:Cl 2 ^L, lPa 
<OEE^)T'n>f^O®Bi^5 0OWCORF (13.56MHz) 

v') Kl> 1 0 0WORF (13.56MHz> «;fc£«A 

U n«wtc©oe&'^r^®E?:^lnrr&. cf« 

tC 1 ,$:^U^i&^^liWJKS.Z/Ta^i:€[3ISK 
[00 9 7] JbffiXy^V^fm*. VSAXMcJ:* 



2<^W%<ni^ifiT—'*-&<nftfgtfl 5—4 5- o 

*<Jt>y*>'f r 'r&tztf>{ l Zl*^ 1 0 — 2Q%n&<V&fe 

-fbM^ , J3>K^tRJt*i2— 4 (ftWCiiSJ-C 
£>&OT\ ;n'-x v^>7!£mtz±*). SHtS-ffci' 
U n >-&#&ai Lfcffitt 2 0—5 Onntfagx ^ ^ 
iiSCfctcSrS. Zo LT. £51 OX 7fy^$^(cJ: 
9 IS 1 O^m® fcSS2 0«fgea>£>«63& 1 emfcom 
1 9—4 26 (^10$fi4 1 9a— 4 2 6a 
fcm2co3i®!4 1 9 b— 4 2 6b) *J&f8i*&* 4 1 
8«y- b^Sffi-Cab 0 . m 1 OEmoSHEif 4 19- 
4 2 6-CS*3tt^V^«(i2 0— 5 Onn^jgx y^V^ 

[0098] -eUT. moF— e^^^^r^rVV n 
M^tt^t^^**^^*^^*. 012(B)) 

tt-CffitfAv^ -f5f>-H-^^WiK-XS«rl 
x 1 0 13 — 5x 1 0 1 ♦atoms/cm 2 t DaSmflES: 6 0 
— 1 OOkeVt LTfir?. nS£f+^&^»*to7C^ 
fcLTl S&lcKiT&TcSk »l«fcti'Jy (P) 
teflt« (As ) dd-C(i»J^ (P) zm^ 

3|tll4 19-4 2 3^nS^4tS 
^ttStoymiztfi- & v X ? £ 2r 9. i^^io 
>F*#8jfgi£4 2 7—4 3 1 ^ 1 cO^Ttt^ 

i«4 2 7- 4 3 HCtelXl O 20 — 1X1 0 2, atoinic 
/cm 3 COm&EmX' nM£ ^4*1^71* £ &dUD~r 

[00993 <X(C mi 2 ( C ) tC^J: 3 t:^2^x 
v+yfXmtrffi. |S)«(cICPX7f>'/i£?:ffl 
W x-yfymcc F 4 tC 1 ifcOjSr^LT. 
lPaC0ffi^T*3-(^<O®Bi(3 5 0 OWCOR F^<13. 
56MHz) £«<£U r^XV^^LT^f^ . (« 
»>^^— >?) CCl(i5 0WcORF (13.56MHz) m^?rt&A 

m i ox »y ^- v^^cit^iav ^ g >r r ^«be 

v^L. ^ixJ: 9I^X7f^»T^l« 
H'C&^Ta^S*ttX7^y7'Lt^20McO« 
^1433-440 (^l^«i433a-440a 
h^2^ill4 3 3 b— 4 4 0b) $r^*f«>. 4 3 
2*iy-h*&&BrC£>9. ^20MO^ii4 3 3- 
4 3 7T'51^n^V^tS^$ ^20-50ni^JKX7 

[01001 WJK-^T a^OC F 4 i:Cl ,OS^XCC 

>m t zu&^^<om&&.& t> t&M* & z t tfx-z & . 

1 6 . TaF 6 . TaC 1 t temm&X'2>&. fi£oT. C 

F 4 tc 1 2 ^#xtliw^Ta^l:x7f y 



<&3>)01-312243 (P2001-312243A) 



£fcteF>f*V;^MKS&£-$-£. *<*>*££. 

ftrtid^firo. Tai*Wlcit®LT«<t3*t^r^ 
Tatf)|«HWi7 -y»^^£^5L#^*:tf>$ ^>^T 

cOj: v ^^LK £T affiU: 0 i> < .1 t fl^TIS 
[0101]^Lt,il3 (A) fc^r*-J:3fc:^2CD 

M^f+^^^tt^Tn^SrH-e^^^. fljitf. to 
SE«E£7 0— 1 20keV£L. 1 X 1 0 1 3 /cm 2 tf) F 
— XSTIfVV SI 2 (B) T*&tt¥3l{WatCJBJ£$*t 

H-ey/i^ m2c?m*k<vmmm 433— 437 

433a-437 acOTfflHO^tC t^^TC^^^&a 
£*LSJ:dKF---ev^£. c:3LT. S3l<03*igJI 
4 3 3a—437ai:m=5r^m3cO^FS«%l^4 4 1 — 

4 4 5 i: . m i (D^msm® tw*3 <o^*mmmt <OfS 

C0^2 W«!M«4 4 6-4 5 O i: ?rMt^ . nl 

zttttz^mmiumii^ m2cr>^tmimxi x 1 o 

l xi O l9 atWcnP<0^i:=S:&J:p(CU f&3 
<7tt1&tym&V 1X1 0 16 — 1X1 0 1 batons/cm 3 CO^ 

[0 10 2] *LT. 121 3(B) ic^^St;:. P ^ 

-v- ^ht Fn jfas-r * a»*fc^W9 403 iz—mm. 
mt&&commm(om4c?^mtoM j ®4 54M56& 

^20^^^4 3 4^^Fttfe7C«fc:^ 

3SWS4 0 2. 4 04. 4 0 5. 4 0 6(il/xXbV.X 
^4 5 1-4 5 3ttI^«UtJ<. ^Ftt«5«JS4 

5 4 — 4 5 6tCte**l«lJS5:&i&KT' V >&muZtl 

rv*&#. (b 2 h 6 ) ^v^^^yH-rs 

C^ct o . ^cov^a<o^tstz^v>r ^*#fej*g#£ 2 X 
1 0*° — 2x 1 0"atom/cvP 

[0103] ULh^XfSfc: «fc 0 . *tL*tl<Z>M&*m& 

®S4 3 3—4 3 6#TFT*oy— hmffit LTfiatfrT 
4 3 9(iff-^tS. 4 4 0l^m 4 3 7(i 

^ssia. 4 3 aizmmmKpwm&t Lxmttz. 
[oio4] do L,xmmgL<D&m*mtotLx\Ei 3 
(o izfjkTXoiz. *tL^ti<D&&*¥-mtemizmiii2 



tec u— if— r— — i^i^eyFt-^r 
--^a (rta^) ^assffl-r&cih^'c^^. ssr- 
-jumx'te&mmmtf 1 p p m kit* #a l < i* o . i 

P P mUlT<50S^«ffl^4''C4 0 O— 7 0 0*C, ft^W 
kite 5 0 0-6 0 0X:T1f3 l><7rC£>9. *I©S09-C*i 
5 0 0^4B^^&^£3t5. fc*5U 4 3 3—4 

4 0 4c«V^KI£«fi^^5SV%«^^. 

j£ L fctttaiftt ft o £ t * L v ^ 
[0105] $ £tc. 3—1 0 0%cOTK««:^tr^H^; 

*-c\ 3 o o— 4 5 oxrc i — i 2mt$<vmmzft 

V F £#*asrr £ X*TCS> & * ***t<0te<^K£ UT , 

[0106] acwc\ ss i <r>mwmm4 5 nm^m 

Itis V ZJ >m&h 100 — 200n mcOJ^$ XMffcf 

^^^z^m^mtmt-^h^commmm 

cov-x^liSiLn^^^ h^Mtl»y-^E*Sl4 5 9 
—46 1. FU^f^tStn^^^h^Jg^f ^FP'-f 
yffiiBl4 6 2-4 6 4$:MtS. M^gP^iJV^ 
X\±. mmmMi4 6 6. 467. «^^@4 6 5 zmwi 

-r^ (si 4) . zcommmfik4 estzx ofi-^4 3 

9(i. M^TFT5 0 4fc^^«^Jgfi£$iX^. 
M^fiS4 66(i. ®^TFTOrSffigtCffl^-T&&^ 

Wm&&4 6 72S5lI/^^JI5 0 51^9^31^ 
<7>L<r>X*>h. 

[0 1 08] feJLh<^i:d(cLr. nff^;HTFT5 
01. Pf-^^HTFT5 0 2, nft^HTFT 

5 0 3$:W-r&|giStH3KSSi:. @^TFT5 04. 

sisosi: ztt&wm&zm-m^izmmrrhZL 

[0 109] IKi&lHlKS5<50n^^MTFT5 0 l*i 

4 3 3fcS 3 St^m3c7)T«^t«44 1 (GOLD® 

44 6 (LDDi«) fcV-^®lS^^(iFU>f V^tt 
h LT«ig^^m 1 ^tt1^m«4 2 7 UT V^^ . 
Pft ^/HT F T 5 0 2 *J\sJ&&Lm®4 6 

9. y-F«*S^JB«-r&3S«^4 3 4tS^:&^4^ 
^«5®tS4 5 6 . M8fig^Hfflk:^$ix^^4 
0^«^l«4 5 5 . V-XfWSsfcfctt FV->f V^tSi: 
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LT«f^*l34 0^f«^«4 5 4£WLTV^ n 
^ ^yWfflT FT 5 O 3 IZlttx 4 7 0. 
^-hmfig$-^-Ti>^^4 3 5 ^S^^^3c0^m 
^«443 (GOLDSJS) . y-MS^i^ 
j£$;h.&m2e0^*$«^i£4 4 8 (LDD^iS) £: V- 
-**St££*:l;j: HM v^tgfc LT«ig-T &m 1 <0^F*#B5 
#U£4 2 9£:&LTV^ 

[01103 ®^SS<0®3§T FT5 0 4 fcrli*-**^ 

3Sr^SR3^RC4tl««4 4 4 (GOLD^iS) . h 
SCMMHCJM 3*t*SB 2 ^F*fi«riRl«4 4 9 < LD 

1 <WFtt*««4 3 0£2TLTVi£. 
150 5cO-*-cO«figfc LT®trr^*^Wi4 3 1C 
1*31 l OTOttMMfe R LiSJStC. 4 4 5 Mil 

2<o^vmmmt m l«jkt. *tt<?ti ns*tt*-r* 
^*6*7awaanstLT*j o . wtns4 3 7 1 **>ra 

LTV**. 

[01113 *SGtt0K2* ^ -y ? v h »J ?*£JBV^ 
ES$*LT^£ # 

£5tfc <MR¥WfcJ|/t5'--v, miKHU^^-v 
aitLLfeV*-*-* c: a*TS * . 

[0 1133 (H»W5)#H««TUU Sfett«4Tf^ 

Mtdfll 5*fflv** # 
[0 1143 98fcffl4fc:«cVV 014CO*t«COT 

^ h U 9 XSfiJttcElfilffi 5 0 6 »«« L 5 t'^fMM 

[0 1153-*. »I«IK5 0 7 MAlS 
«5 0 7W^7-7^;^-I5 08, 509. 
^3-M51 OfrMfrT*. #7— JI<1 
TFT^Ji^rc#feo^^— ^ -ryw^— 15 08h*fe 
^7-7^^-I5 0 9i:«: ffifcT Mf& L ig3feBt£ 
*ia*«MU:-r*. SSffiffl4^2^£fflvvfc*^ d^Sr 

st^ctm lv>. 



[01163 JK«mffi4 6 5tc^*Hi:T*feco^ 
7-7^/^-1508, ffrfe*>#^— 7 4 /l*-*— JB5 

09. n^<^^ 7-7 4 —m 5 1 1 t&mtt*r£ 
xx*-vi:j&ffrr&. tt*>#?—7 * w—imr 

■J /l4MB(CHB£ri&£- Lrt: *> COT 1 — 3 ju mco0$ TJB 

A— 3— h«5 1 0<0Jg£ 1— 4/*m£#jrr&.r 
fcKIJ:02 — 7/im. L< 114 — 6 jumfc 

[01173 ^^<-ir<oiea«ttx«c«wfr*-w«v* 

. ff *.aH 1 5 TSrr J: 3 (z«gKU£<HbP* 3 
«J;3CttW2£«fcKfi-r**Jiv^ RttlslKab?) 
T F T±(c^o{ag^^^TX^-^^^tr^S«±^ 
I£MLTt>J:v^ d^;*'*— ^(iigi&lHlKSPO^mtc^ 
oTBSLTt>AviL* y-^BWWHW ^BK 
£S3«i:3fc:LTESLTt>£v>. 
[0 1183 =?— h»5 1 0£jgj£L*:f&. « 

r6imfli5 1 2«rv^— -v^^L. ffir«aK5 1 3$rJg 
*L^»7tV^«ra«rff 3 • 

[ 0 1 1 9 3 * LT. BXff £:IBni=U»ffia^«AStu^ 
T?T4 7^hV9*m&kttfaWfchZi<'--)V&\5 1 

4 tiso s^— >vms i 4ccii^ ^ ?~tf<mj^ 
sfiTirvc. zl&)7 4 ^—tx^—tnzx ~> X^-tC^i 

r> fcJ:->TS5ftte«jh-*-*. ?Kift*m5 1 5tc(i^rfai 
0«ft»S«rfflv^«fAV^ ^coJi^tcLTHl 5fc:5j* 

[01 203 -blEOXS(C J: Of^«?ix*TFT 

i±h vyy-hmmx*>&tf. ^hAy-h«5tcoTF 

T^*o«i^)flBtOTFTfc:»LT ^*%Ha(i3®ffi$ix 

[01213 2*:. ?«fB««^^> 0 tcoc U7h xn)V ^ 
(EL : Electro Luminescence) W^f^rlHV'k 
S^McOM«^^ST'ft* E L^Uj^ElC** LT 

ho^$ ^7*k^ (Electro Luminescence : ®®£riD 

(mit) t ^Mmwhmw&frhmt&w&izm&minsm 

e l m^miz l wn'GTt&x'$> h • 

[01223 immme) *9mwx-\±. mmmi— m 
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[0 1 233 016 (A) l2*ffcBj§£&jfjL*EL#^ 

mm<o±m&x?*> o , 01 6 <b> amis <a> ^ 

01 6 (A) tCfcVvt. 40 1 OUi£, 40 1 Hi® 

sigs. 401 2umm£m}j\B]&. a o i 3t*?t3Etsu& 
i6is]K-c*>o. -eft-r^^t6CHi»Jiffi^4 o i 4—4 

0 16^tFPC401 

[0 124] d<ofc£. 'J?*<bi>m&&* »iL<« 
0. i'-U^** (sv^V^TOfctVid) 4 100. 

(12^-y^tt) 4 i o ia*ifctt^*trv* 

[0 1 2 53 &tz. 016 < B) iZtfrTXolZ^ &«4 
0 10. TtfeJK4 0 2 10_b(Cjgi&@^TFT (il 

5:ffi^^>tCMOSlHl»S$:0^:UTV^. ) 4 02 
22Stf/®f£SfljrrFT4 02 3 ((SU CCTiiEL* 

*StltV^, £*l£cOTFTli^<^»ii < h -yZTy 

[0 1 2 63 ^<Ofm^$rffi^Tigi6IUff&ffiTFT 
4 02 2. I^fflTFT4 0 2 3^L^^>, mm 

ttmx**hmf%mm < ^-ftj^) 402 eco±(rzmm 

SfflTFT4 0 2 3OFM^l^«^t&^ 
3nB«T*$r&®*«fii4 0 2 7 . mWWIgm 

ti,xi±* skim >- >-* h mt* x t otk&m ( it 

^fo£/8v>£,ri:#T*S&. * L*C. M5fc«ffi4 O 2 7 
£Jf&£LA:^ *&£Bt4 0 2 8£Efc£U ®3H8fi54 O 
2 7±tzmn&*Mf&*& . 

[0 1 27 3 ^> ELi4 0 2 9$:Mtl». E LJf 
4 02 9ii^»K?DEL«« <IE?U£7JS. IE?Lifti£JI. 

^mmt^^i>^^<7>m^ : s:m^ti.if^\K a*, e 

Mttmzm*m^hva>^z[^ *v>a-hm. 
zttf-5mx'*>&. 

[01283 *mmmx'i±. k-v*? zm^xm 

ti£t:J:OELl^fi!ctS. i*-r}*-~?x?*m^X 

m^iz&&<nm*h&w^m%?&tm i^g&t 
7-$kmtt**imttc&. *<omzi>. &$mm (cc 



&t-r&zthX'Z&. 

[0 1 29 3 EL14 0 2 9$:ML^^, *<?>Jtfc:Ri 
«S4 0 30^«t«>. |iffi4030fcELi4029 

nftmiz?ftt&7ktt^mm&&j]$m Lx*5<zt& 

m&L^. fct, SS+TELl4 0 29tfiffi4 0 
3 0^ili^lS^«\ ELf4 0 2 9CTffittfi^ 
^MftL=S:^Ti^fiS4 0 3 0^^-r&i: 

[0 1 303 $Nfc. *35Bfiem*|gfii4 0 3 Oh LT. 
LiF (7 7fty^)HtAl (T^S— *>0O^ 

cofit^mit^fflv^, Mtemzi±RL.m4 0 2 9±tzm 

mmVl nmJStcOL i F 

L . -ecoiCC 3 0 0 n mJ?<OT/P S — ^Jg^rJ^-f 

torn. ^wf^ttmx'hZMgAgm&zm^x 

i>Bk\*\ ^LTP^Si4 0 3 0*34 0 3 l"C^£*X&ISig 

t;:*>ivreia4 o 1 6c«^$ii-&. e*84 o 1 

£4030 tcm^«ffi$r^^&^<7)1E^^«l'C«> 
9. ^Stt^-^h»S4 0 3 2^rtfrUr FPC4 0 1 
7fc:SgE3ix£. 

[013134031 lC^3n*:®t£C*$V vCP£€&4 O 

3 o ieii4 0 1 6 1 zw^wzmsft-rzizMz^ ah 

I&&JK4 0 2 625X^*814 0 2 8C3^^ h*-/U 

£^-*-&<-#^a**>& . ztit>i±mffiim&4 o 2 6*o 

-«Hfe^J^4 0 2 8OX 7 f^ <ElJi^f£ffi<?>BlP 
gB<0^j£B*) £«j£LT*mfcri|V^ *&t*J8S4 0 

28^X 7 fymilfc:, ®^Iia»K4 0 2 6^-C— 

jst-x^^v^lti>^v^ /iitK&itsu o 

2 6 i: ffe*£K4 0 2 8 MSJ fcffiflSWft-Catfltf . a 

[0 1 32 3 ZCOX d (rZ LXB&LZtltlE, L^^cr^® 

4. ^A-«4 6 0 0^M$ix4. 
[0 1 33 3 EL^^a&SrffltfiolcLT. X? 

*f4 6 0 0 i:M4 0 1 OCOF^fSltCi/— »J V/W4 
1 0 O^lfttt^n. $ ^CC^-U ^^«4 1 O OO^UBS 

m2co^-v>^n) 410 i*^^$n 

[0 1 34 3 ZCDb*. Cl<7)^»4 6 0 4ti. 
«4 6 0 0 ^^©"T^^^^ffJi: Lxt>mmi-&. 
3t«»r4 6 04i:Ltli, PVC (rf?yt'^D7>f 

H) . X7K*>-ffiBt. ^U^^fig. PVB (^Uf- 
i^liEVA (xf uyh'^r-bf- 

[0 1 3 5 3 3^^W4 6 0 4<0f(a^t-5: 
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[01361 J*^-1f— >*-y ^^—^3 

*rr £ SJfliBlS:*: SrKirt €> J: v 
[0137] ^n'-«4 600i: LTii, 

«, r^^-^S. Xr?>UMBL* FRP (Fibe 
rglass— Reinforced Plastic 
s)WL. PVF (iKU t'—yp^^^-f H) 7^UA. 

/l^ ^^»4 60 

4hLTPVB^>EVA^fflV^^ SH-jumcOT/U 
^ - A*>f /MS: P V F 7 < /PA^vf 4 /UA-C 

[0 138] (II, EL^*>^>co«3fe^ <3fe*>ft8t 
3T[&J) ^ck^TJi. »4 6 0 0*<ig5fctt£3rf 6 

[0 13 9] ffil&4 0 1 6(iy-y^4 1 0 

0*5«kl*£i4tt4 10 1 fc&«4 0 1 0fctf)RKia£:3io 
t F P C 4 0 1 7 Cl$^(:M$ni> . Srfc. CiCi-C 
lii£*S4 0 1 6CoV^»B^Ufc^ fflJC75U^4 0 1 

4, 401 5i>mmzLx>—v >mA i oo&zx/ 

flW4 1 0 l^TSriloT FPC40 1 7fcHB£Wfc: 

[0140] tt^mmmx-iz. itmtA e o a ^ish- 

m <S5M®> ^S3J:3(:y-'Jy/«4 1 005:1X0 
tttttv^^ »4 6 o o&i/^-y >^**4 1 

0 0£lX9Wrt*^ ^«4 6 04^ltTtI 

£C0*&£. 1140 10. *J<-ftA 6 0 O&IA^ 
-U>-^«4 1 0 0•c^fiK$*^.•cv^&^R!^t^5lt.^^ 
WoaAO^Itl). ^UT1ina3£P«?:^S^SS < 1 o 
-*To r rfcTF) 3fc§M*<0AoT V***»*Ci*A 

□ £«LT*p£. ^O^K)$lffi$:SF«^<7>^E J: 0 

[0141] (2S$fe#J7 ) *H*feWCIi. A)*' 
TII^W6tii^S^®OEL^^©$:f^SU^ 

fcrowt. Hi7 (A),ai7 (b) &m*Twmr 
016 (a) . 016 <b) tmtm^<ot>coim 
&&ftzmLx^h<ox®im\±&v&-*h . 
[0 1 4 2] SI 7 (A) i*y^MmcoEL.$&fmmco 
0i7 (a) £ a- a • -ewmLtzWimm 

£017 ( B ) (CTjkT. 

coi 4 33 ^6^ot, Eh.m^cogmzm-) 

T^y y^-y g y|S4 6 0 3 ^T$:0fi£t5. 
[0 144] S<~>C EL^S:SdiatcL-C^^« 
4 604^^. £<0asSrt*4 6 0 4iS. #4 
6 0 0 £t^TSfc^D8^Hfc LTttefiWS* 3fc« 



#4 6 04fcLTl2. PV'C ( *K U t*— A*? o 9 4 
H) . x^^ffiEi. ^'Jn>-fi!BB. PVB (^'Jt'- 

h) ^V^ifc^TH, CC0^«4 6 0 4C0rtgP 
[0145] ^4 6 04O*^^t-i 

[0146] if — £t£lt*:*^\ is a 

VJK4 6 o 3 te>^— if — ffi£*g*rr £ c h & . 

[0147] «4 600tLTIl 

77U$-«>AttL Xf>U^, FRP (Fibe 
rglass— Reinforced Plastic 

s)«. pvf (rf?y b*— A^Ao*^ K) r^A^* 

A^4A^£ffiv*£,ri:#-Cd&. S««4 6 0 
4 LtPVB^EVA^fflV^^p, a+jumCOryP 
$^.^A^>f ;^PVF7 /PA-^>T>f ^—7 4)VJ±X 

[0148] (ML. E L*^r*^cO^Bt^rr6] (3t<50Sclt 
*rfi]) CCioT^. ^A'-«4 6 0 0^tt$:W 

[0149] mz^ itmttA 604 £^^r &a 

6 0 0^S«U^ 3t««4 6 0 4^)lffl® (S5M®) 
^S3J:^:71/-A«4 6 0 l£BX9fttt&. 71/- 

a»4 6o ltti^u^^n (^^pji: Lxmwztz) 

4602t:«i:ot»t^. -co^:^. x-'jy^ 
4602t LTte. 5t®^fflflt£fflw%^co^»^ LV^ 
EL^c0ffiff^^l^(i^^14«li£fflV^T^^ 
V%. ^-U^«4 6 0 2li-C^S^t7K^>S! 

ij v^«4 6 0 2^«S(d9S^JS:i5awL*r fcoT t^; 
V^. 

[0 150] &tZ. m&AO 1 6ti>~ "J >/S4 6 0 
2fcS«4 0 1 0tC0RSia£iioTFPC4 0 1 7^1g 
fMMZ&tiiZtL&. ^l^T-UiBK4 0 1 6tCOV^ 

XimiLtltf. l&com&A 0 14. 4015 t>l»I«^L 
ty-y^4 6 0 2OT^TFPC4 0 1 7K 

[0151] ItmtA 604 £^*t 

r*^A-tt4 6 0 0^L, ^^W4 6 0 4^(SJ 
m (SSM®) ^a^J:^:7l/-Att4 6 0 l^lXO^ 
ftTV^s^. «4 6 0 0M71/-A«4 6 0 1 

£3X9ttt*T*>£. ^«^4 6 0 4^IS*tTt^. d 
CO^. mtSLA 0 10. «4 6 0 024T/7W— A 

#4 6 o i x-mi&ztLX^&^izmb&ytmttn&x 
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□ * LTWIBSKSrK^tt® < 1 0-*To r 

019 (A) IC % 0*fr®£01 9 (B) (C^T. Si 

8. hi 9 <a) zu/iai 9 (b> xmsmcoft^zm 

[0 15 3] H18<C;BVVC* ««U5 0 1±fc:lftlt*> 

bmmt-t&zt x-mmtji^-mT f t^i$ 
[0154] 2*:. mm&mmTFT4 5031^0 

fy/fflTFT4 5 0 2OV <fl^») Ii3 4 
7,>f7^/fflTFT4 5 0 2C0Kl/ 
-f vEircfc* 3 5<iffil&3 6tCj:^tfffi^TF 
TOy-hmffi3 7tC^W(^^$ft-CV^. 

3 8T*^$ft^ffilS«i. X-f 7f^fflTFT4 5 0 2 
co^-h^€i39a > 3 9b$r^^tc:^-rsy— hffi 

[0 15 5] m^JPfflTFT4 5 0 3liELf^S 

tizmtimzmw-tzmTX'bztz^ ^<<^^w^m 
0 3«>KW y-Mfem^L-cy-Mfii 

[0156] 2t^6M-C(i«d5^J«lffiTFT4 5 

0 3^>->'^y-hm5t'ClE^LTV^^ MOT 
FT^]g^Jt3^*f^^^y-h«iii; LX 1>&W 
ZklZ, 1Sj»OTFT«:M^J(CO^T^^C^^^ 

7WB«««^*»fc»»jL. s&omtZ'm^itomx'ffz. 
[0157] ^7t. 019 (a) (rz^xuz. mm®} 

ffllfflTFT4 5 0 3V>y- Mgfii3 7 *:3:£I«&3 6ti 

4 5 0 4T^$n&f£l«T^*£ffi£:frLT. mS£#JWfl 
TFT4 5 0 3^KW >-l£*&4 0 fctgSttWCffil&Sil 
*m2af*fS&4 5 0 6fcm*&. dOt^, 4504t 



FT4 5 0 3^y- Mgffi3 7C^Sff^*»t^ 

fc#>aflkft8*fc L-cratg-r*. «*$«fi4 5 0 4ii 

®S«*ata4 5 0 6 fc«^W^a$^^«sj^4 5 

07. y- bm&mt m-~®cot&&m <eKHt-r) saf 

mm&mtm—com i&**tr) m/ism^mA s o 
6X'j&&ztiz®mi>&&®mb Lxm^&£ttr*sm 

& iwm) 4 5 o 6(c«^$ix. &tz— fcomEtfto 

jLL>tLX^h. 

[0 1 583 ^ 7fV/ffiTFT4 5 0 2RT/m%Lffl 
WRIT FT4 5 0 3 CO±M*m l^y ^9^4 

i&m+bix. *<?>±.i,zm$§it&&mx'*h¥m<m4 2 

;^j££ix*, ^^kJK4 2SrfflV^TTFT^«fc^KII 

^^^^^tii^tcmsr^^. mzm&LZtiz 

[0159] Ztl. 4 3 li^teOii^ ^BEIT'S: &@ 

(EL*?amE) x-h*). m.mmmmrFT4 

[0 1 603 ^, («FftL<CMin)- a C»ttd 
iTj^yN*^^44a, 4 4btCi:0^$nfe» (SStdffl 
<7)*\,Zfttt®4 5ttm&.ZtL&. ^r*501 9 

(A) ^M14 5 0 4^)fiatWlfc:t4fc» 

C^— S^^^^r^LTfcO. A>^44a, 4 4bL^ 
0^LTV^V^<. mag{JI*£i&4 506t V-X|^[ 

«t^«) 34^- J:atcm^^«14 5 0 6h 

y-^ <fi-§«) 34«:^t^tv^. £ 
rf?y^77x- p^tr^w^ (ppv)^, ^yt' 

—iViltV**/— )V (PVK) ^ tfV7JU*ls>'&trZ 

[0161] ^:*3. P PVlffiE L«^t 
%W.cr>i><7>W2>hifi^ mm r H. Shenk.H. Becker, O.Ge 
ls«i,E.Kluge,W.Kreuder,and H.Spreitzer, "Polymers 
forLight Emitting Diodes" .Euro Display. Proceeding 
s, 1999. p. 33-37 j 1 0 - 9 2 5 7 6#£t*Rfc:ie 

[oi62] jyfrfl*s:$Btyafc lt«, ^fetz^t^s 
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*)VZ7 x-W>£#1VtfLtfilV^ &W2 3 0 — 15 On 
m <*?*L<te4 O-lOOnm) 
[0 163] {IU WJi^m^yitLTfflV^^Ci: 

cdt# &*^e enroot, ztiizm&*t& 
xmzs ^zm^ioitx elk $&tmf*<r>ti&<7> 
w 

[0165] *mmmx'i&¥t%M4 SCOICPEDOT 

( 4 -K»JW7xy) iJtliPAni (^UT^'J>')t 

*£iE7Lai7J!4 6 z&ittmmmm<oE i^mt ur v% 

-eLT. IE?L^A®4 6c0Ji^i^B^mK"C^:^ 
^€14 7tfi£*t£*U^ :*3£«£09O^. SBfeJf 4 5T' 
^£ixfc3teW:Ji®MtCfa**-?T (TFT<50_b*t=;r6l^ 

->x) mtetthtitb. &m&mx&X'*i j rtL\tt 
& LrcikX'&ft£?ztz#>. -*jm*m o iaarcdw-c* £ 

[0166] f®fii4 7 i^WjRSfufcBWST'E L^4 

M^m^ <»*§> 4 3. 5&tm4 5. IE?li£AJi4 
6&t/^ffi4 T-CJ^^ft^^V^r^^rlg-r, 019 
( A ) tc^-T X o t::ifiXtt&4 3 1«^^(5I3:- 

srr mn^tf&^^^t^xmmth . t*o 
[oi67] tz*>x\ *msmv\t* mm4KD±i l z 

v^4 8 LTttBft«*»4fett»t 
[0168] fiLh<0 «* 3 C*»W)E LSIij^St±0 1 

[oi69] (5U6W9 > *suurctt. stums <c$ 



01 8<ore3£fcS^&/&«iEL^^«#£^ 

[0 170] 02Ot:ii5tvC. SSS«1^TFT4 5 0 
3 l*'jtfa<7>JjmX'Bf&.2tltz t>+* *frWT FT$:fflO 
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